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Novel Acid- and bile salt-resistant Lactobacillus 
isolates having the ability to lower and assimilate 
cholesterol 
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#L# H (Lactobicillus) 

a £ A * * *t At a #t ^ f It # 4± i * * Fl-^* iq ^fb 

Jit SI # Jfe #f « a# S (Lactobicillus) frm& • ^ # |L# g 



(&m^&m : Novel Acid . bile salt-resistant Lactobacillus isolates > 
having the ability to lower and assimilate cholesterol 

Disclosed are novel acid- and bile salt-resistant Lactobacillus isolates 
having the ability to lower cholesterol. The present Lactobacillus isolates or their 
subcultured offspring or mutants derived therefrom can be used in preparation of 
various food products, and in the manufacture of medicaments for use in the 
treatment or prevention of gastrointestinal diseases and for use in lowing serum 
cholesterol. 
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***»*J*.sttf + (CNTS) A41#- (210X297^^) 
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A6 
B6 



«+<tj (bcrc • nm± 1 1 •«)] 

Lactobacillus gasseri B21T1 
Lactobacillus gasseri B2 1 T6 
Lactobacillus gasseri C21T1 
Lactobacillus gasseri X2 1 B7 
Lactobacillus gasseri B38T38 
"l"St#'L# ^{Lactobacillus acidophilus)B6T7 

£H«S#*4fei|fc# + '«(ATCC, P.O. Box 
1549, Manassas, VA 20108, USA) 
Lactobacillus gasseri B2 1T1 
Lactobacillus gasseri B2 1T6 
Lactobacillus gasseri C21T1 
Lactobacillus gasseri X2 1B7 
Lactobacillus gasseri B38T38 
°f Hi (Lactobacillus acidophilus)B6T7 



2002.06.18. 



CCRC 910195 
CCRC 910196 
CCRC 910198 
CCRC 910199 
CCRC 910197 
CCRC 910194 



2002.06.21 



PTA-4483 
PTA-4484 
PTA-4479 
PTA-4480 
PTA-4481 
PTA-4482 
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*.»*AAi4« tBI*** ( CNS ) A4#l&- ( 210X2974S& ) 



s- - ( i ) 

& m it % 

1. 

1^ 4& jk >t It S m j& i7 ^ #T ft a # II (Lactobicillus)^m fa & 

2. 4a gfl & # # £S i£ 

"II 8& S (lactic acid bacteria)" Ji, — # Jfe -§£ i# it ji j-X % 

m. ± # a & 4l g - £ i 7t ^ %, & ± &) v m & £ & # m. 
& ■ (i)£ $ ftPtte n ; (2)*Mi j*, i& g g ; (3)i&^4t 

lLSt^^(catalase test) ^, |^ ^ ; (4)^. £ flf ft ift tfj |j ^ ^ *r 

* it t& <i± • ^ m a 'If 21 T £ -ft • 

#,5. 1980 ^ ^ m & *° & - *t il g£ gg & & % #ii 

{Lactobacillus) - | | {Streptococcus) - a^f ^ | | 

(Leuconostoc) - ft %L M M (Pediococcus) $ 4 ^f® g £ (W.C. 
Frazier and D.C. Westhoff. 1978 . Food Microbiology, 3rd ed. 
McGraw-Hill, Inc., New York, USA) > ffij#&##l«ti6r!&& 
£ jft # 8 JI (Bifidobacterium) ^ | t |L # | | 
(Sporolactobacillus)it fa -f® jgj 4 ° ffij i£ ^ ^ ' l& £ $7 
f |±6^Tftt DNA 4a -te '14 (homology)^ rDNA f\ tb 
^^f^^La^^^iL^,^ — -fS^^^^a (taxonomic group) » J£ 
ti^f ^^f ±6<l^i • Jtf ^A^r*- ' tl 1999 12 

^ ■ • % m. n % m e, m n s. & & 1 e m n M a & 223 m m & • 
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#L - &WifLW ( 2) 

i. £j (probiotics)(0'^w//zvan ef a/. (J 992), Trends in Food Sci. 
Technol., 3:309-314; Fuller, R., P.J. Heidt, V. Rush and D. van 
der Waaij. (eds.) (1995), Probiotics: prospects of use in 
opportunistic infections. Old Herborn University Seminar 
Monograph No. 8, pp.1)' &t^&A/^&£n,&>f£ffl#i££g 
£fl# S (Lactobacillus)^ ^ # gg (Bifidobacterium) ° 

i 1908 ^ Eli Metchnikoff & £ r ^ ffi ^ f L # g 4^ g£ 
*L ' ^T«*.«,jE.1jS-#^t^j»rt4L^*iStl ' ^ >F >H # Ji it 
M^n&Q^&^j (Eli Metchnikoff 1908, The Prologation Of 
Life, Ed. P. Chalmers Mitchell, G.P. Putnam's Sons, The 
Knickerbocker Press, New York & London) tfj 3£ ife & » i£ 

^^■^AEft*^«t^^.4k,jR7F r $L # M M it M * £ fL # M 
*l # i B jtb £ j£ # 4 «, o 

*h£-ftfc£.i&%itJ&-t&iBli£. • «t g E* #. # SI # j# sfc a 

St ^ J. *k (J. Denter and B. Bisping, 1994 > Int. J. Food 
Microbiol., 22:23-31)^ mm & ft 2km l^lt«A$tH 
it j*3 Jt t M fa ¥ m(Hose, H. and Sozzi, T. (1991), J. Chem. 
Techno/. And Biotech. 5 1 : 540-544) - M. ± #L ft #3 % if to *f ± 
%L $L ft (H. Majamaa et al. (1995), Journal of Pediatric 
Gastro-enterology and Nutrition, 20:333-338) £K A P$- 4& A Jl£ # 
Z-M>fk&*? M mm (E.J. Schiffrin et al, 1997, Am. J. Clin. 



3- * ( 3 ) 

Nutr., 66:515S-520S) • |§] H$- • # ^ % jgg tf ' ft. # & & # 8 

(atherosclerosis) A # • ffiji*&jfa.-;jt-JlilI|S£&.iJfej&«tfjfa. 

f - & 0, JSl m % 9k %t 4b &} % m ^ — (Kannel et al. (1979), 
Ann. Intern. Med., 90:85-91; Pekkanen et al. (1990), New 
England J. Med., 322: 1700-1707) « ^t^if^i > i£#-^J§gjk 
*A<i«£#S#-jL;g#l + A*6Stt£ - J- £ £ £ ^ A & 

m a ° 

1974 Mann A Spoerry # 31 » ft #L # 8 * 1$ ft. 

# it a (yogurt)^r pi- -(& a it jz. * Jit ® m- & & > * ffl #r 4- 

^ R'J &%^-(Am. J. Clin. Nutr., 27:464-469, 1974) ° S At > i£ 

1982 ' K.K. Grunewald ^ J. of Food Science, 

47:2078-2079 , # A II ^ ^ # M i& «£ $t f I # 

m (Lactobacillus acidophilus)® 0£ *L 10%#^|L W -fr*!lfi ^ 

4 ia ' * jfa. * m m m : & jsl m * t pi- ° 1989 . 

Danielson # A. ^ J. Anim. Sci., 67:966-974 4 %k ^ ' M °# @& 
$'L# £j (Lactobacillus acidophilus) LA16^$l#:#g£iiKj«t-g£ 

5 # 6£ % (acidophilus yogurt) & 
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i - ( 4) 

56 & ft fa* \#j&LfkM 

& 6 (LDL) . *Q#4i.ft3.flL-*ikfc$t$,&j£m5:& (HDL) 

9A & & m • 

-L # US "f §ML # g (Lactobacillus acidophilus) LA16 
i§£ i# tfr X > Dr. khem M. Shahani #r 41 If- # J?f ^ fe 
«f ifc fi- W * Ml Hr «t & # i (Lactobacillus acidophilus) ft # 
>l±M >k®ft'l±tf] £ mvfftiL- • # J5.J ^ , Dr. khem M. 
Shahani /tf«*#flf**tef##-A**#tf***l# 
g (Lactobacillus acidophilus) DDS-1 ^ ^ #j # <|± |a £ ^ 
^tefl&ifcefct^ttflfrSfe > * t 1*48. jfa.* M @ B*4fc#L 

(serum cholesterol level)#^£ . f£ DDS-1 frmtfUk&fi 
$L # -f- ^'J ft # t£ (#- jjL Nebraska Cultures, Inc. ^ M ^ *E IS- 
^ * -t t IB » DDS-1™ W ^ ' 

http://www.nebrask acultures. com.benefits.htm 1 ) • 

1997 #■ • Akalin *Afcb«t-*t^*BJtjfL[*HT*M*a 
(Streptococcus thermophilics) A4fc*,$L#j54&4fc 
(Lactobacillus delbrueckii J/?.)£-fl£flii$.]*«|r%ifi#&9l 
[ £ "# $V £t gj (Streptococcus thermophilus) Sl "# S£ |L # gj 
(Lactobacillus acidophilus)^ l£fl&*.]*J-*$'*SlA. j frJHS g | 

^«£-i$^-&##a*fl(AS. e r. a/. riPP7;, J. DazVy 

Sc/., 80:2721-2725) ° 

1998 #- Smet ^ A ^ flr/fis/z y. of Nutrition, 79:185-194 
* ft # • (Lactobacillus acidophilus) 



3 J. 7 it ft • Jt^tJHftt^#*4^^flfiJ1f^ • J- 

t if- ° a itb - a # & m * # # bsh ^ m % & i± • »r & ^ it 
^t#^- o ^m#^^M*^fflita^" — : ( i ) a Jit m # -ft *& 

# ffl ft ^ j& JH 6&(cholic acid) • 8t ffij & J3£ Sfc (glycine) # 4- 
S& (taurine) i# ^ ft ^T*^*.'#^*fjS,#|<Ml-f-^A**»-a- 

J§£ #1 Sit A (glycocholates) 4c 4" M Sit A (taurocholates) # Jit 

A (bile salts) > #&|ft*h ; a A (2) 

^ /feiilil^-l (steroid hormone) - # S 1r -ft t3Ht ffl ft 

* ^ t # iB ft *b ' is. itb it 4£ * 4£ 'J- *P ^ • 

#a&&®B*ft*lfi&i& + #*j&'|±*fjL4fc4fc» • ft it 

*j«a^rjsfeit^5.»flf4s^ + ' a 1*3 g [ & ^ : a # a 

41 {Lactobacillus) » Jifr 2ft gj £ (£«rerococcwj:) » j# 4b I* Sfc S $ 
(Peptostreptococcus) « £ i^. # gj $ (Bifidobacterium) * & M M 
(Clostridium)^ m gjg (Bacteroid) # ] #j j& a * 4b (bile salt 
hydrase, BSH, E.C.3 .5 . 1 .24)4^ 6£ * # ffl^r^J3t^L^#J^^^ 
4- *K Sit ^ Bfl ' ftJ.ik-£-*#^#J||A (deconjugated bile 
salts) o > J-^^jfirift^taS^ 

^ /& StiRt^ ffl (co-precipitation) ft tf{ H ^ ° 

R£ .h i£ *b > 4* ft I* ' i»aS|^^^t^f.J^^-fS]>fb^ 
ffi (assimilation)^ ^- v^L ^ ffl (co-precipition) • 

1985 ' S.E. Gilliland # Appl. Environ. Microbiol, 
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49: 377-381 + ft t£ » "fr flfc. 31 # 3 {Lactobacillus acidophilus) 
#*Bli**«.WA|SJ^b^ffl » JLhSl 0.3%4- H >f (oxgall)^ 3& 

* T ' *L#ft*-4&JHBI&ttfe£&& ° ft * ^ ' Noh # A 
^ J. Dairy Sci. (1997), 82: 3107-3113 t ft tf- • «f St # H 
{Lactobacillus acidophilus)^ &b fig ^ 1st It It IS if- • ffij ^ 

# — ^" © > F. A.M. Kalver R. van der Meer ,4p/>/. 
Environ. Microbiol (1993), 59: 1120-1124 t ft Q ' 31 # g 
{Lactobacillus)^ ^ j& # gj {Bifidobacterium) fj- J3f U gf. & 

mittt m • ^ ^ p h a ^ 6.o . ^^ggjtt^jHM^^- 
^^'liit^Cifc^^^-r^^sis^T*^-^ bsh # 

1997 # ' M.M. Brashears #u S.E. Gililland tfj • ^ 
*I pH #j -If XT it pH ffc* 4.5 J. 5.5)- ft # 8 
fc.*f6GJillIli*#j*,*t#ffl ' ffij # *£ *l pH |fc m # £ 6.0 A 

* ' t£ 8 PI" 45, $t W\ S| #J £ # *H M ±fc a£ #<(M.M Brashears and 
S.E. Gililland (1997), Influences of pH during growth on removal of 
cholesterol from MRS broth by Lactobacillus casei and Lactobacillus 
acidophilus, Animal Science Research Report, pp. 3 2-37; 
http://www.ansi.okstate.edu/research/1997rr/006.htm ') » 

1 998 ^ ' & m. & & & & a g, m % - & m m & 

«t ' fln «& & " m it & m "A % m. n a p$- ^ m ® m ^ ±. # 

* m • {199%), "Slfife IftiA @i|JE 



r$r ft m &)Sft%~$L&n ntk(fc) # i$ it," ^o° D ^^(t b), 

19:20-22) • 

1999 ' Usman A Hosono J. Dairy 5c/., 82: 243-248 
t *l ^ ' — 31 *r # % # |L # i #7 if* Lactobacillus gasseri & 

# j. # & # 3r s£ • flj6a±iitf ft^r^ > 

(/« v/vo)*o If *h (/« vitro)}*) jfeJk^L iH % ffrl&ffi ® 

# ffl ^J3tlllgHl-i-.%^^ltM^^'|4 pH T fir M. $l & m 

iz m. ft m a & % m. m & jfe # a s a* # i§) it ^ # • 

-fa St g ^ ft * ^ A ft ' ^©^A^fJtit^ija 
A#»if.«LW*t^--*--'li ' H ifc > ft S& 8 # J» it t # # 
^ ^ ' if & ft sSfr ^ # & JUL $ 4t it & * *fc ' it ^ 5t 
St. (colonization)^ J^r it • # ^ ' «#8MU?-® — 

ft « $t -m W\ m « & it fa m in (*&■ a*. * & u*. a #t a*. )m & 
a 4l a a • s ft « -k mifr t. s. & & a « # t % # >s * 
h ' f&s4*ifi*t^*i^#-fr*&4fe«#6<»ifca ' a jit • ir * 

##B*ft&tt£&rtflf^irHfrfi&*t ' a £. * A £• & |t _L #r 

# i& a t ^ 4=1 $l # Sit ® g *t > ^:-^>%*#^^«o 
fl& * # *t St - •t*ftiLft.#l^'teijfa.*JilEI#jfe^#4*'l44L 
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% m. & m m ' jt*rmm%m.ft#jn$iWL3LM&.&jMm ° ft 

t > % 36 # (#j ± £p ft 2 1 %)%, & £. .J4 g £ . 49 J. ^ 3 P ^ 

^ it # 82% • & m. m ' & & & n mifr & & -tp m & & & & 

10 if Ji ft • £ m ' 2000 #-$tSML4L^t<iS.Bpit 18.6 1 

* 7t ° * a a > n 2000 . 

42 m ft • ft £ 0 ° D # ^ m% vt # @£ il «& > 4- *5 * * * # * 

#&A^;fi^^ > ||i o i ,tb 5^ #^ . ii it g 34 # Tfr 
#c j. a ifr is, jL - & ft &i&m%li&M » 

M #J *»J * * 4t X a ' A £ "f SMl # g (Lactobacillus 
acidophilus) g Jj, > JL±.-g-£.^7FJ|t£flt£.I4it«tft'l± 

0.3%-a-^^S^^(glycocholate)T^-R: • ft «t ft «'J a l!j 31 

3frJ>fc^afc#f*§4L pH 2 i£ ^ «t I S& Hfc jH M JMt ° 

4 # e, m m # *<j . n^SFf-tejkyfrjugia^te^ft-fc. 

20%£ * > ft # # ft ' & as ^ ft ffij ^ 10—80% 
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a * ( 9) 

£. US 4,839,281 - US 5,032,399 + & % <j - *ft * Ailft 
^*lti6&Hr*t*L#B(X. acidophilus) GG (ATCC 53103) • & 
£ O.15 0 /o«| A t ' rfo&^pH 1 — 2 i£ 14 JfiiT 

**2'Mlft«8lta#it* 10 3 CFU « 

S.E. Gilliland & D.K. Walker 1fc J. Dairy 5c/. (1990), 
73:905-911 t ft * • * ^ & * * ^ «f «t II # g (L. 
acidophilus) ATCC 43121 (*h>!fe^CCRC 1 7064) A & A £ji 

«t S£#'l# i (L. acidophilus) ATCC 4356 (#>!i^ CCRC 
10695) $ ^T^^ 0.3%JJt Stit ' it*^Pf^fg.jkyfJ!t@iSL 
tt. ^7 ° 

X • Danieloson # A ^ J. Anim. Sci. (1989), 67:966-974 
tmft^-^*#4^^dl #J HT S£ |L # M (L. acidophilus) 
LA16 g^ttil Dr. khem M. Shahani Pft $L & & %j 

Nebraska Cultures, Inc.4L * J. & #J A ^ & >fa #} "f ft ifl # 
£j (Lactobacillus acidophilus) DDS-1 ^ % ft j& 'hi 

http://www/nebraskacu ltures.com ./benefits .html) ° 

Usman Bl Hosono J. Dairy Scz. (1999), 82: 243-248 f 

ft tf- ' - ^#.^^ib^#'L#®^« Lactobacillus gasseri * 

^ «t «L - ftt^^ilr^aillg?^^ • 

Yoshio Saito H Jun Mizutani US 5,516,684 H US 

5,707,584 t^7F^^"t^#L#Sg#:' «fr flfc *L # 16 (£• 

acidophilus) FERM-P- 14204 H "£ i£ |l # ij (Z,. acidophilus) 
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•l - %tmtw ( 10) 

FERM-P-14205 > it # H # * it Jk 31 JH >t tit # > ft ffl ; 

# ♦ # # 'J # «. A # f£ j& jk >fc £. Jjf t # Jt @ 6f • 

it -t i£ ffi H: 41 # ^ A & 6<j $L # g ® # ' # Jfe * A 
^ it tB * # fit &£ - «tJ«ftA^«-P|-'fg,jfa.>frJil®iStjfe/7 

##*£4L*A*t*L#SK;|* ' J& #3t 4 # £. ^ B A B it 4t 
*4LitA.ft»it*W^i*t4L#a«*|t*^Aa it (starter) 
*^**»i*»ilAt ' T ^ 4£ ^ * 3fc f'J i£ J3t ft j£ ;t 

& «F ■& ' ft a it ^ A J. "u & & • 

£. ' * # B £ ^ $ - 3r © £ #L i A 0 # A t 1$ it itJ 
H (Lactobacillus)^ gfefo (isolates) • 

*t#JJ***ttitte. » It a «t £ -l± H Pfc 4& JH El S$ ft ts * t% it 
rtf * A « 4* ' ft 4f f'J 64*£.:£,fc#£$4$*t4L#f«$L 

# Hi ' ?P Lactobacillus gasseri B21T1 - B2 1 T6 * C2 1 Tl - 
X21B7# B3 8T3 8 > J-X A «# g£ JfL # 8 (L. acidophilus) B6T7 • 
*b * * *fc £ ^ 3& it 2002 #• 6 £ 18 B*#»f ftlff 
*«f-^m(+#R,H^Jt-* 300 m f ^ o°o 33 1 Sfc-) . 4f 

# 4* tit #J ^ CCRC 910195 > CCRC 910196 - CCRC 910198 - 
CCRC 910199 > CCRC 910197 « A CCRC 910194 • it # ^ &. 
Ifc i&.tik$li fa » ^Stl 2002 6 ^ 21 
B4&3P#^&H8i3»*£*4&«fc& + '0(ATCC, P.O. Box 1549, 
Manassas, VA 20108, USA) > 4f # *fc Sfe #] £ PTA-4483 - 
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i - &Wi$LW ( 11 ) 



PTA-4484 » PTA-4479 - PTA-4480 - PTA-4481 VL &. PTA-4482 • 

* f *p i *fe °t fit. # ia (Z. acidophilus) ATCC 
43121 - ATCC 4356 & DDS-1 tb *fc • j£ * a/1 ^ «r IIIL # £ 
(Iacfo*ac:i//i<j) J3t © S$ j& ;*7 ° 

&^&fe-feiiL&% 3.'}? 

«: # * mm * 41- sl it «?« * ®m$i - t- # *b £ - mrnmm- 
A 4*~itft 

*#«W*.JiifeJ»A*<ffcI A # «. # * ^ J& -f x 
i # «t s& *£ ji ^ tb & • * t M S£ a A log (a-b) & 

7F ' a ^ « ± 3 A #. (pH 7)4 3S 2 ;J> Bf & &j # fa £ & • 
ffij b^«iSSi(pH 2) A 3 2 * Bf & Ui # » As J3fe it ; 

* 2 ® m 7F & ® w &j %r m %n n m.n. n v *> % # n 

3fi*-i5E.JIlft«t^'l±jL4Lfcb*t ' * t It H *t £ <l± « A log (c-d) 
' c ^, a MRS i*J ^iS-#^(MRS broth)^S 24 * 
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#L > &WtiW (12) 

"fr&6(l#*t*»Jfeifc ' flg d ^ a >&o ^ 0.3%4" H >f tf) MRS j*| 
24 * ft. # # *a j& ^ ; 

® • % ijv M >fa 0.3%4- H- MRS I*] ^ 
£ -ft tb %L ; 

ffij #- # iS. Razin et al. (1980), Biochimica Biophysica Acta, 
598:628-640 tfg^tt^jl&ttjgt*-jgtS#&ftAjltSf*ft 

Lactobacillus gasseri B21T1 & #l 1 6 S rDNA 4l 4f S& Ph 

% 6 m m & & w fit & m & &] - fa % n M & m. 

Lactobacillus gasseri B21T6 ^ ^ #: &j 16S rDNA & if St ^ 

% 7 ffl & & # W flf ^ m A 60 - #: % # gg 4fc |t 
Lactobacillus gasseri C21T1 # 1 6S rDNA 4L 4f St # 

Lactobacillus gasseri X21B7 & # 16S rDNA 4f St # 

Lactobacillus gasseri B3 8T3 8 ^^^6^ 16S rDNA 4L & if St. 
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i - fa^M (is) 

9 10 ®m^&®wft 

(Lactobacillus acidophilus) B6T7 ^ ^ $| "f fig. |L # H (Z. 
acidophilus) Hi & & #L # SI (Z,. plantarum)^ fa) &} 16S rDNA 
4£ if I& ;f ?'J £ H- > ^t"^^M#^^"^:^ B6T7 
H "# SMl # S (Z. acidophilus)^ m #J ^ 4f S& £ iSL kk A ■ ft 
. * # B6T7 ^££#:^Mi$7 $L# H (L. plantarum) 

*L W #3 4f s& £ £ iSL it 4 " 

# 4^ A 4± f I # g ' t^AJ^^^^^^f^r^iib^^ 1 3- 6 

^ tt M # #3 St *L & «. # ^ #T H #: ^ H it S* ' «. ffl - 

a ft f£ 3f j£ 4l it # i± i% # ^. (Rogosa agar-based 

selective media) 1% it % # S to 8 #^ (suspected strains) » 
43 -fill # & t m# <ft 828 4® ^ * ^(isolates) t & f'J 400 

* ** ^ i • ilb # to g *fc #. it - p m ^ * 3f -t i£ 
r # ^ 4L fet #■ «, B £ j — IP I* flf f # ' * *P : 

1. # Sfc ■£ Jfc «|± ' 

2. f}- #t 4& ^ ^ £ - a A 

3. r$ fa m® mjLifcjj > 

3- M & ft* ft ib&. ' ft 

(Lactobacillus) ggfe #. ° 

ftr&m&i 6 frftm&'&-- fern API 
4fe € flg^Jt & *l (Micro-IS System)^- 16S rDNA # ?>J ^ *f # 
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- ^nttm ( 14) 

ft n $t m £ • t?n #i ^ £ & * . 6 ^ ft ft m fa ft 

& %j Lactobacillus gasseri B21T1 - B2 1 T6 - C2 1 Tl - X2 1 B7 
^ B3 8T3 8 • «A»ttlL#g(i. acidophilus) B6T7 > *b # ^ 

e,^ © to 2002 18 a 4|p#;^>fr a xf # jk*K% 

^(t#R<16if| 300 #r *j- -f|r * & *&. 33 1 *) > 4f # Mi 
^ J5'J ^ CCRC 910195 - CCRC 910196 - CCRC 910198 - CCRC 
910199 > CCRC 910197 « A CCRC 910194 • *b 4? 8 # # 4fc 
4$ ^ it #r # .^J £ ' ^ © 7t 2002 ^ 6 jf 21 a^t^# 
^:H:®$l3i*&##/«&# t '^(ATCC, P.O. Box 1549, Manassas, 
VA 20108, USA) > 4?P # *fe & ^ #J Ji, PTA-4483 - PTA-4484 > 
PTA-4479 - PTA-4480 - PTA-4481 tJL PTA-4482 • 

& ^ _L it 4l # *'J # -l± ' te#*#»«4L#rJ« IL # ft 
(Zacro6ac///«j-)^^#.i§ ffl # j| — jjt J£ £ jgj o ^ , -gg ^ ^ 

^*K^T*B&*l^^>l«^4LT^'l±##^ ' It # # # & 

# : >jfc It % «& (4- ^} > * & 4- ^5 ) ■ & od (^flb SS- * Si fl - 

%tm&n) > -mm- > * * a*. > a bs- > it ss- • 

* * ' 41- & * a > Hi* ' % ®i m m ' j& * *g & & # • 

#fl»Uf| ±T*-fr'>&##**l-*r*j io 6 5. io 9 g 

& ^ /£ (colony forming units, CFU) 0 

g (Lactobacillus) ft m fa t ft it ^ fa & ft • ft & £ *o 
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- &*RtfLW ( 15 ) 

& 4fe • jt<&*h, » ^# Z-mm *L# g (Lactobacillus) 

& ^ m & & & ^ -J? ~ m & & £ £ ® & ® szuifc 
«r # # # ^ ' t£ ^ * i£ £ <i4 i m & # : # a $ a ' 

"# SMI # H (Z. acidophilus) * % S£ ^'L # gg (Z. lactis) - & % 
# gg (Z. 6rev/5) - |L 6& i?L # gg (Z. casei) - &j % # & (Z. 
plantarum) - °f # gg (Z. salivarius) - ^ d& # gg (Z. 

bifidus) * $| S IL # g (Z. bulgaricus) - & fa Ifc % M (Z. 

causasicus) J-X A $ # ^'L # lg (Z. rhamnosus) j£ g >^ $7 

31 ' 4* & £| Jfc gg (Streptococcus thermophilus) - %l S& &t S 
(Streptococcus lactis) ; S£ # |g • ^ | ^ Candida 

Kefyr > # H ^ S# -% gg (Saccharomyces florentinus) & &b # |g 

(Lactobacillus)^ m^^^^^^itM^^±^A^^UM 
M. 1 0 9 a _L <|4 a # gg gg IS • ^jt^o^^^J^S^-^^ - 

st ^ & & it m sl m ' # & & &t $j * 9 * m a • 

^ gg It ^ * o 

£ *b » 4^#««?!l?«*iJ»JiidC#r«^L#i6 (Lactobacillus) 

m ¥f. «5 *b * #1 * it *t & # * jsj ft ffi ^ £ & f.J # #r 4fc 
» i£ «t. £ h5e. - °i |L tfr 4*7 ^ iJMt it 1*3 # ± tfi ft 4*7 ' £t £fc & 

«L K j& «. - a #J v ^ ^ ^ «t #J - **jS,^ffl^am«; 



18 



•l - & WtfLW (i6) 

3L • ^# II # i (Lactobacillus)^- m ft ft 

(Lactobacillus) mftfa ft ifr H fti ft M f$ fa ft ft ® & #j tfk 

& ' *#*a|S|*&>*#9!*L#r# #'L # gg (Lactobacillus)^ m ft 
mn^<%WL3L*mft ' *#9§4L#r**l#S| (Lactobacillus)^ 
&ft&)mfti%jk-1kfc (subcultured offspring) • j& * ^ # 8^ 
^ *T II IL # i (Lactobacillus) &ft ft ft £_ & it] $L 9Lft • 

*» ifcb ^ m ffl * ' " £ ft * " ifc #r tf * # - |t ft * i* # &L 
*B *J- ^ — $^^t M ft (reference strain) i& >ft ® #. (parent 
strain)^ 5. ^ — 4B fa # & £ & (#J *. • M * fa 4f flt # Jpt -ft » 

i& #1 F£ /?T 5& ) f# g ft » f$r ^ £ g 4L *h ' 4l ■§£- #J £ g 

Si^^P4^^^^-^, (random mutagenesis) » <fe| # £ >fb 4£ 
3c ft #J - #<1S -^(transposon)^li # flR M > An • jfc 

*h . ^ # b^ 4l £ ft ^ »r & ^ - * a! ^ it *i • * -w tfc • 
- £ ft ft a - v * - m ft & fa m. % n ( m - m. # w 

(transformed) - <j± ^ ?| (transduced) s£ ^fc & ^ £ ffij ft # A. 

j- #. ^ i **. ^ - 1« j& 1*3 # # ?«j )4l a - m ft #j fa en n 
mfttfjfastfr n ^m,m-ifcz£%:tej&!Lm^3ifam.%- n > 

fa] -kP — ^ tfl 4 (anti-sense) - — ^ i|(ribozyme)^ £-4bt&fitfi. 
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i - %*fti$LW (17) 




?»J • ^L^-^It ' ^ ^ ^ ^ ife ^ # ^ 5. — 


^ an & a 


^ > ji at ft (^j *» it & * * m. )« & a ^ # ° 




# >v so s£ h - * ihf n ft as. &. a * >s- 4t so m r* & 


& #7 (knockout construct) ; ik<% — & & i% fa i£ l*i >fc & B 


&} # m ft ffl ^Ai^t^f (enhancer) H & (promoter) • 


# m W *t T © f 1 #4 *. ^ i£ - # t5t ' 


m B& » 60 




•93 * «fc 4L PR. *J • 




f 1 #L#£ifi3-*fc#kG{l'd-*fc&f*iS (Isolation and 


screening of Lactobacillus isolates) 












l.» 38 : 




(A) H & >f 3& 5t (tomoto juice agar)J£ # ^ 




S&Jr&^St^^^f-^ (casein enzymatic 
hydrolysate > Sigma, Louis, Mo, USA) 
JK J3&*5(skim milk) 
H ad if (tomato juice) 

J3t(agar) 
j& IS (distilled water) 


10 g 

10 g 
400 ml 
12 g 

iro^ 1 L 


(B) ft & 4L m (Rogosa agar)**- # & 




ft 0 $i Jim (Merck, Darmstadt, Germany) 


74.5 g 
1 L 

tm£ ph it 


««t * * ' #^«PJ. 55°C ' aStl 
J. pH 5.5 


(C) ^'L # i§ iS # & (Lactobacillus selective medium, LBS) 


ft % 4l m ■ 
% % -;t 

iti*l^^t'#^«pi 55 °c ' a st si 


8.4 g 
40 ml 
60 ml 

tm & ph m 
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€k > &WtfLW (18) 

M. pH 5.5 
(D)Rogosa + X-glu 

m 80 mg # 5-&-4-H-3--5|«*£. 1-/8 -D-*tt<& « (5- 
bromo-4-chloro-3-indolyl- £ -D-glucopyranoside, X-glu)(Sigma, 
Louis, MO, USA)^oA£ 100 ml #j 0.2 M Tris j&3j>ft.(pH 
8.5) t «*lffl*-S-**il*#4L-i» 1 0 ml #r ^ /& # $L 

190 ml #j 55°C »#-^4tJ!& t ' & * ^ X-glu ft *f )& 
JSLMb 40 # g /mL 4l Rogosa + X-glu 3f flt 0 

2. Kj ^ >fr -fb 2k (bacterial activation medium) : 

(A) Bacto ^L#g MRS 1*J $r S% # & (Bacto Lactobacilli MRS 
broth, Difco Laboratories, Detroit, MI, USA) 

(B) MRS &j$ : Bacto 8 MRS A *r * g 
?t. £a (Agar bacteriological)(Scharlau Chemie S.A., 
Barcelona, Spain, ifc fl. £ aft #J )( 1 5g/L) • 

3. $E if ffl '14 !§■ # ^.(ribose utilization medium) : 



& «3£ # (basal medium)^ : 

Bacto ^tf^. 3 H, (Bacto proteose peptone no. 3) 10 g 

Bacto S£ 3£ ^i. $7 (Bacto yeast extract) 5 g 

(-Li^^m.m.f^^Uik'^ M Difco Laboratories, 
Detroit, MI, USA) 

Tween 80 \ g 

## SI t, (ammonium hydrogen citrate) 2 g 

Zj S£.#j (sodium acetate) 5 g 

S& (magnesium sulfate) 0.1 g 

#i (manganese sulfate) 0.05 g 

^ JL — £f (dipotassium (hydrogen) phosphate) 2 g 

IL #x (chlorophenol red) 0.05% 

1 L 

#1 ffl HC1 »pH4«jS£pH 6.3 



f Slf «li#^4i^fl^f t - 4.5 ml . 
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2- - MM ( 19) 

m. 121°C^S 15 3*4t& . #^o^v 0.5 ml &i&&a&gg&$> 
lOVote *t(ribose)>#>& - 

' ## «. (diluent) 
Eg * 1 % 6-} j^. 7jc (peptone water) 
(BACTO™ Peptone, Difco Laboratories, Detroit, MI, USA) 

— » m jsl n it a m m & m. & : 

ft « A 'h 4l * o 1 !. > it j» 4l rio ^ J. - ft ^ 9 ml # # 
(0.1%J&*)^i£f- t ' flo & 10 4£ . 

3. ^Alml^_Lit##^:^'ii^^£^J.^-jt^^ 
9 ml ##^^s*f t 'te*ti;£ite&?']## (serial 
dilution) J[ J. it J& 10 4 -^-#^ o 

4. «t _l it m 2 * pa &3L&nmn > ^ #j * 0.2 mi ^ 

& 10 2 - * 10 3 - > 10 4 -^-##^^^ . 

^*&#*(*^^3t« * £ & >t € St - II # 1 it # i% * 
A Rogosa + X-glu 3f 3!)_L • a — L a ^ 

#. ^ 3 & ' IMF % ® it *«■ * & £ *»• - «t K & 37°C 4l 
& T &] JBl ft *S- * II ( ft ^ «. ft It : 5% H 2 > 10% C0 2 
85% N 2 )i^i|ftli#214^ ; 

5. Rogosa + X-glu t^i J: 1^1 J.Mi^t^ 
^. (microscopic examination) %j # 'f± (non-mobile)4L # 
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#L - ( 20) 

Mtttt&£#4&#ft&4L:fttti& & . a # ft * S6 it 

W 4L * ^ - ^ * MRS *Ij»*g-#*.«A-*li6rt^4L*t 
f»t • ^ 37°CTf 1 £ 2 ^.t • 

^♦JL^iHtJ-jtt^.a^ 1 lfe & (Gram staining) ft tf & It 

6. *t _L it # « 4 m * f J # as ft - a MRS j*| ^ ig- # f* 
JX >£ 4b ft * & ' fcT»/tfife#.ifce£-fc»&A###l 
ffl -l± M : 

(i) m MRS J*] ># i& # ft • JMf 

15°CT#4lS-#MB^ 14 ' g 

# 14 ^4fi & n & *l -k ' m * m gft&^^ i5°c 

(ii) m 1%#*^#«.£. - MRS 1*1 * £. ft ' itlT 

4^ 45°C T#4i£#® 2 * . £ # g 

(iii) a* i %# • it ^ 

37°C Tf '^^*^*^^-^»^7f:g 

tt *r i-x ffl m *t ± -it it >£ s£ ; 7 * & i& >& 43 & 

^ & ' ' i£ H 14^^#^^iKft 

* & ' H'J * itb g ft & & *>J ffl & *g- £ * ii £ S£ • 

' * M #L # ® (Lactobacillus) #] % i% # 
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i - ( 21 ) 

&±.4-ufffe&3£JI54&4! > ^ # m # ^- iro jx % & if 
X-glc • £&~;f&Htmfo^ B # . tin % m ifr % # & 
(Lactobacillus)^] If - ifij t ^ t ^ ttlt T Pf" pH 

-R: #j Si: ^ ° 

"t i& # H (Lactobacillus acidophilus) -k & Sk $ ^. 

(Lactobacillus) frffi - ^ ^ 3£ fl& t >fa X-glc > ^ 

II # 8 g & (Lactobacillus acidophilus) ifi ft %L gp ft /£ ft 

£ ' 5fc*H*Hr«*&#i6**f£-D- -D- 
glucosidase) * fck ffij # »f X-glc ^ /5 -D- # ^ M ( yS 
-D-glucosidic bond) ' ft] M. $L & #] %t Jo M (chromogene) » ife 
fla 4£ °£ ^ 31 # i (Lactobacillus acidophilus) If Itl^ • 
>fS^ - *^*8j|fet##jfcjNf*6&«t± 4fe Jfc * -fc ^ *c > & Mb m 

# £ a ± It 6<j t* 3& ' #*feflj**'m«fc*iff4Lft'tei6*|t 

(suspected strains) ° 
£4Lj|.ft*«lfc.*7 43 >flSI m o°= ' #■ 

^ ^ * (isolates) • i£^^g£#:#.l.;fr^-$-6£ft#^ MRS j*j 
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- &mtm ( 22) 

■k 3. & & It *J ffl 'hi ^ to • g #| fit ft g ft £ 45 °C T £ * 

<a * ^ 1 5°c t ± -g: • jl * m. m m & m # <t -k m % 
# n ft jw it ft # # • ^ jt. p£ & m «t # # n ft m *~ % m. ma 
m ft ° 

# jl * i > t tt a £ #t «t # # 43 m m. & t & tt it dj 

828 ft ^Jfcft • * t * 400 ftjfcte « ft • 8 ft4L*ftft 

3"^ • ^ B6T7 > B (LBS) • 6 

& *. % # ft • T g ft II & O % it a ^ ) ' *n 7 ft g & 



* 1. *«ftil&^#fg*t 



ft no ^ ^ 


a *t 


Wt 4U a *fc 


* & m 






1 


40 


0 


23 


3 


0 


2 


0 


0 


24 


0 


0 


3 


0 


0 


25 


100 


100 


4 


26 


0 


26 


0 


0 


5 


45 


0 


27 


0 


0 


6** 


68 


55 


28 


0 


0 


7 


0 


0 


29 


0 


0 


8 


0 


0 


30 


60 


0 


9 


0 


0 


31 


0 


0 


10 


0 


0 


32 


0 


0 


1 1 


0 


0 


33 


0 


0 


12 


60 


60 


34 


0 


0 


13 


0 


0 


35 


0 


0 


14 


0 


0 


36 


139 


115 


1 5 


0 


0 


37 


0 


0 


16 


0 


0 


38** 


120 


40 


17 


0 


0 


39 


0 


0 


18 


0 


0 


40 


0 


0 


19 


0 


0 


42 


60 


0 


20 


14 


0 


42 


0 


0 


21** 


30 


30 


43 


60 


0 


22 


3 


0 




823 


400 



* : & & & ft : & m m 4Jr lr 1 JL 6 A «* St # $, ft 
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5- - 


^tfc^ ( 23 ) 




t& # ^ g *fc # rfij it. e T fij ^ «fe #'J ff[ -HS i& #J «J Sit '1-4 - 








8i * M #£'I±-2L^££#: ' ?P B21T1 - B21T6 - C21T1 - 


X21B7 > B38T38 B6T7 > tt*-T?'J f ^^1 |#itt*t# 


! 'l± 


f ^ tb ^ : 


1. 


it H {Lactobacillus acidophilus) CCRC 17064 (Jf 




>!t ^ ATCC 43121 - ^ |§£ # £ # ) » *b g J*? * jk >f 




JH ® # £ ^7 4L^L# g (S.E. Gilliland e/ al. (1985), 




Environ. Microbiol., 49: 377-381; S.E. Gilliland and D.K. 




Walker (1990), J. Dairy Sci., 73:905-911; F. A.M. Kalver and 




R. van der Meer (1993), Appl. Environ. Microbiol, 59: 




1120-1124; D.O. Noh et al. (1997), J. Dairy Sci., 82: 




3107-3113) ; 


2. 


"t §Ml# S {Lactobacillus acidophilus) CCRC 10695 T (^ 




A ^ ATCC 4356 • ^ii«^A«)> *b £ ^ 1 A f£ 




"# S£ # ii # i£ #: (D.K. Walker and S.E. Gilliland 




y i y y j j , j . LJUiry oci. , /0.7JO-70 1 J ' 


3. 


"t $L^l# 3S {Lactobacillus acidophilus) DDS-1 {&m & 




%i A m ) • itbH^-a^-ftra^t^^o°a (Nebraska 




Cultures, Inc.) » j 


4. 


"t S£fl# H {Lactobacillus acidophilus) CCRC 14065 [fj- 




>!i ^ CSCO 2401 • 1$ # _L -sf 3t £ ^ Commonwealth 




Scientific Industrial Research Organization (CSIRO), 




Canberra, Austrilia] ; (X 
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#L * ( 24) 

5. — if* # M ft. 3L $r # #/ Lactobacillus gasseri CCRC 
14619 T (^^.^ ATCC 33323 > # # ifc A « J. 
S>sf. Bacteriol. (1980), 30, 601; E. Lauer and O. Kandler, 
Bakteriol. Parasitenkd. Infektionskr. Hyg. Abt. 1 Orig. Reihe 
C, 1980, 1, 75-78) • 

ftt&W 2 «ti£tel£«t (acid tolerance test) 

J E. Holcombe er a/. (1991), Cm//. Z)a/r^ Prod. J., 
26(3):4-5 aiftf Y.S. Yang # A US 5,711,977 + /¥f * 
7F 6\j ' attt (pH 7) A #f it (pH 2)ti##^| 

-S- ^ M #: a MRS j*i : % ig- # & >^ 4b * =fc. # . t6 
>fc*fc«a (3,000 rpm > 10 ^ 4t ) > il^Jit^t ' 1 ml 

#J £31^11 7]c>&;&(0. 85% NaCl, pH 7) • & «>ttft#8tt# 
ft ' # 4fe !fc Mj ' it^^JIt 0.5 ml^tJf ^g^f ^ P H 
7 A pH 2 #£3-fr**.jg.>fct'**----£ 37°C 4S. 3. ±g- # If 
1*3 # 3. 2 >h 8* ■ #J *| ° A log S it [= log(^ 

pH 7 Til $t-jL pH 2 T^t 8 *t)]*.*tfc*3H- ' %L%> «L 
•\± lit ik m *K ° 

4- Sfe & - £ 8£ g • <S & ± -ft ?t * # £ it pH 3.2 JL 4.5 » E 

dfc - £ f t pH 4Lilt*£(pH 2.0 J. 3.2)^ ^, U 

4l ± #- ® * • f g£ pH tt*filIrtS4&4LifcAi$HA|t*i 
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i - &vm*n ( 25) 

ffij* pH 1.5 — 4.5 l§] ■ ^fy@-B$ 2 * 8f • &U l %kB$%i 

ffl pH2^^j^ • J.l^ii«|||gi[^^ • & M « ft gfc 
^^pH^t.^ 2iiltg 7jc(0.85% NaCl/0.01 N HC1 & 
M.) ' ^ 37°CT4S 2 'J^t*J^#^^gt ' i£ * pH 7 
# .as & # it #& • 

I* 3& « IK 7F • M ISJ pH tf. > 3 7°C /2h ^ S • a "# 
Ht|L#^ (Lactobacillus acidophilus) CCRC 17064 at 6& <fc£ 
4b ( $ 1 1 .9 >f® log &. > fig «# 

S£ #'L # II (Lactobacillus acidophilus) CCRC 10695 T H 
Lactobacillus gasseri CCRC 1461 9 T #j at fig. <J± J: • gj tfc ^ #J 
FM& 4.3 J8L 4.4 #1 log • 

* #■ w *mt $6 i fid'&ntfjmfrmifr B2in 

Lactobacillus gasseri » i»TSf Ife #] 
tf)& CCRC 14065 6d «t fitted i£ ' i§ & Pf - 48, 7 3.9 1® log 
4£ 0 W ^. £ *h 5 -f@ ^i££#(B21T6-C21Tl-X21B7*B38T3 8 

H B6T7) m at UL 'l± 4a itf. > JL £ it $'] A log ft $k >h 4 4l at fit. 

#(#- £ Y.S. Yang # A4L US 5,711,977) • 
f fe»J 3. JH £ at & -J-± f£ Ik (bile salt tolerance test) 

4- U, $k 3 fa a MRS A ^ *ft ^ & yg- >fb v& ft. ' # ^ #J Jfc. 
l%#*f 10 ml MRS J*J ;t ig- # & a A 10mL ^ 0.3% 

^JJt >+4L MRS ft >|r^#^(MRSO) t ' ^ 3 7°C f - a ig * 24 
'b &t%. ' J-X ^ & ifc & tf ft J5'J £'J £ ® ft ift & (OD 660 ) • ¥j ?b > 
# tf *t £ ^ # ft *t ' £■ t A log g£ £fc A = log (MRS j*] ig # 
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#L * &mfL*ft ( 26) 

i t-MRSO i*J^^#&^g^)' ffj A log gtt^t.^ 

IL^ilif %. >. * |3) s * ffl ^ # ^ # * A £ 

-t- # & 4 ■£- 'l± (S.E. Gilliland e/ a/.(1984), J. Dairy 5c/., 
67:3045-3051; P. Marteau et al. (1997), J. Dairy Sci., 
80:1031-1037) • ^^^^^^£t ' +Hft*fe*iiftffl^i& 

^A«||tttJ.-«P-J4iaiA* 0.3%(w/v)(S.E. Gilliland and D.K. 
Walker (1990), J. Da/rj/ Scz., 73:905-911; D.K. Walker and S.E. 
Gilliland (1993), J. Dairy Sci., 76:956-961) ° 

t^JSfc * *K TP ' fife- CCRC 10695 T - CCRC 14619 T - CCRC 
14065 *b ' &i&1k % Ifc^-ti* 0.3%^#| >f # :fcg- 
• m«I4f W OD 660 f (g 2 a_L(4t 2).. 

it SI 7F 0.3% 4- It >t # ^ t* «St 8 # £ * ' l«f • 
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i * %*%nw ( 27) 

& 2. t*«t g^J&^^^^^i&^F^ 0.3%4- m >f ^ MRS 





as & &&(od 660 a.) 




MRS ^ 


MRS ft t£ & & + 0.3%^ j® ft 


B6T7 


2.49 


2.74 


C21T1 


2.44 


2.56 


B38T38 


2.45 


2.03 


B21T1 


2.57 


2.53 


B21T6 


2.62 


2.29 


X21B7 


2.69 


2.50 


CCRC 17064 


2.91 


2.37 


CCRC 10695 T 


2.35 


1.09 


CCRC 14065 


2.55 


1.79 


CCRC 1 46 1 9 T 


2.96 


1 .58 


DDS-1 


2.87 


2.72 



is. & • # >i fij ^# a£ g, B6T7 A C21T1 it i5 49 8 #t 
£ MRSO I*]^^-#&^alt>f^^^ MRS j*3 ig- & . 

i it • 

#- JL * 2 ffl . * t$S'] ¥j M »T*° ' CCRC 1461 9 T 

^IS^tf tttl ' * CCRC 1 0695 T al^fa^ 

B38T38 M • 

B6T7 > ^-^4-a§*6<j«ia«st^i±^3e - gp ^ ^ o.3%4- is >t 

^ MRS A ft i& # & t * 24 * n£ & • £ *t ft M *t $ 1 
S. 2 -IH log tf. J*J • 
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#L > &W%LW ( 28) 

% *Y ' %L%-^ % 0.3%4- m >t ^ MRS i*J >t & 

l-l-t ^4-1*11. ' a £ * # ^ # >ft ^ £ -S: i£ i£ ' 

^ A ' * 7F £ -fe it # ^ 4fc • ?p||f <|tt^ • & 3? 31 
• CCRC 17064 4L± » Jt^***?!*^** 
#: X21B7 & B21T1 • ffij CCRC 14065 - CCRC 10695 T Sl DDS-1 

s£ $ * |5J *| 3" £ #f # & * * * * Ml & > & it #> 

»3fcfrJ 4. £ftl l ¥'4g.jltg]&£ J #:£.£'*f 
- - * J«t # -ft i& # : 

(A) m®m& m. 

60 *'J fltT £ m ffl #J»®i*#.S*A£#ffl PPLO (BACT PPLO 
SERUM FRACTION) > i* it & & a 1ft & jL &. & • S *t ' 
^t**)t ' tf Huang, C. and T.E. Thomopson 

(1974), Methods Enzymol. 32:485-489 i-X S. Razin ef al. (1980) 
Biochimica Biophysica Acta, 598:628-640 «t* /9f ^ tf JJ& fifc 

it «* -a iii m u $k * & ' & « j% jk >f a ^ m m m & -m m m 

4 ® ) c 

1 . in. (Horse serum) 

m 4 Jfa- >f Mr * + ' a - ?L # * 0.45 // m #j i& ft m -f-' 



31 



i - &*Hf£W ( 29) 

ttHMt-H S#[* ?P-«*je(Egg Lecithin) + JH El 6^ ] 

S. Razin e/ a/. (1980), Biochimica Biophysica Acta, 
598:628-640 • ft & fp B & M El ft ijo ^ M. - tit # % tL & #s 
& (Rotary vacuum evaporator, EYELA)^L ^ £. «f* • SK 4 

^.H-frft^^^*/* ' # at *L *. «* *fc • a «. JH El & A g- 

UK ' M4L W 0.4 M & J* ft (re-dissolved) • ft & 

■^^^.I^^^Sm^ii^JijfeS ' # JX £S & (aluminum foil) 

>£. 4°C T U * A * -I" ^ jfc ft XL jfc t£ & « *f A # 
Itlaf 15 ^ it 44 ' ft _L it & J£ it i& * - ?L # & 

0.22 # m # i& & J& 2 =fc > fit gp ft 4l ^ # ^ 4°C * ft ft 
3 A « 4£ m ) • 
(B) t£ %k &. #J 

t# Sfr ( l ) : %K%kW\fou MRS 1*3 a ftfc#}=k 

4k ' *t l%#tt#;#^t^ 10 ml MRSS (ft <£- 8.8 ml MRS 
& 1.2 ml At S 0.3%4- jH jf)t ' ii^- ^ 37°C ^ 

M ^±£#11 (10% C0 2 Sl 90% N 2 )rt it^t^-# M 24 * . 

_L tJS" «. * a°a fi* A *B J& jft *t & # a°a ^ ^ flj g] g£ ^ J- gty ^ ^ 

t* «t(2) : |*a MRS I*] >t * -ft fSj =fc ^. > 1 % 
10 mL MRSO + ' 3 7°C T ^ a *§• ^ A 8$ 20 
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#L - %WWLW (so) 

S. 22 >]* . £ 10 mL MRSS t ' it 

^ - ^ 3 7°C fc,*g-# ||( 10% C0 2 ,5. 90% N 2 )/*J 

m 24 ,j> , & & ^ t ® (C)m * mm. » 

5 & # 46 # -L >f * & a A Jfe iz m #. A & 4& ffi ® 

m & * m z~ « • 

(C) JH SI g| ^ * 4L 5t 

I I $ ^ i t IU I I t o- •£ — f (o- 
phthalaldehyde) ^- ife # (L.L. Rudel and M.D. Morris 

(1973), Wore* on Methodology, 14:364-366; S.E. Gilliland al. 
(1985), Appl. Environ. Microbiol, 49: 377-381) • 

*fc _L i£i*S&(l)& 1%&(2) • 4-*. 1 ml 6^ W S «. ' a 
12,000 rpm * .u 10 ^ 4t ft ' Hf 0.5 ml _L $L £ ^ - t£ f- 

*tJLi£1**t(l)*t*Jifc(2) • -g-Jfc 1 ml^S.Jt*g«. . a 
3,000 rpm ^ <o 1 0 # ft > p£ _L >f > #f ^ # 60 fc» JJfe sft 

* A, (cell-pellet) « 10 ml MRSO |i] : Ms i% # & ft j& (redissolve) 
ii «. ^ ^ 3 ft ' Hdj 0.5ml^^I^-^f t • ifc Bp & 

* * « «c £ #. # m 60 fa J& ft & « n° 0 • 

$J. «AoA 3 ml #0 95% 1^ Ji 4t ^ *t 3 » # 

*j >v 2 ml 50% KOH ft it i^j ^ • # ifij ^ 60°C #. t& T ^ ft 10 
3* *t ' #i^SiSLT^«P ° M # «p 60 Jg. >fc f- a ^ 5 ml 

6 *&(hexane)ji#. & *£j £j - # fa ^ 3ml 60 H 2 0 • /& 60 
«. ^ 4fe 4fl jt 3 ft**- £ fiT#i 15 - ^ctfj 2.7 ml 
&0£*£>#j£#$'J#-i* ; fi*3 . ^ 60°C T *•] ffl *L a # & 
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i * &WtSLW ( 3i ) 

f • IftiillMt^A 4 ml # o- £ ? g£ #J & 
(o-phthalaldehyde reagent, 0.5 mg o-%~ — f i£/l ml 2, g&) • 
1^^ tf f ^fSTiaf 10 frm • 2 ml j&4(L* » 

fc'J 5t OD 550 A • 

(D> %frftfam®mmftz-nte 

A = 100 - [(B/C)xl00] 

a = n m m pi- 4& # (%) 

^ i (mg) 

(e> ^ «Bt 35 #. 60 Jit m m m it & m ^ n % 

A' = 100 -[(B' + C')xi00] 

A'=#i[Ugf4L|SHt^ffl (%) 

£f^*(%) 

C = & ft # jfe g #: 4L i% •# 4*7 60 *9 Jfc >Z M. o°a f*3 4L 

It IS S| >£* * (%) 
3r A'te it 1 5%a _L ' Bp «, * W Jit El & 1=) It jt& ^? • 
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•l * %tWi$LW ( 32) 

tb!£i£3&(l)(# Bp^. MRS I*] 4l£-R:)|!.^ 
3fc (2)( # Bp MRSO I*] >gr ** # & ft 4. * ) ' ft =#" W 4L j* #J 
4*M^^(2)t&!)^^iitt^ttf i MRSO )*] ^ # & 
n Vk # 20 5. 22 * > # If*. 1 %# ft #7 ^ j-x ft 10 ml 
MRSS t ' *b ffl & £ ^ # - =fe f$ it n # £ ^ £ #J It tt 

m -\± ' is) & sr i$ it * t p$- m m if. m. x ^ g ^ ° 

a .s, jk >f -ft ^ Jit ill if ^ 3* ^ >§& & ^ $ (4t 3) > f £p 

#7 "f S&^'1# ® {Lactobacillus acidophilus) CCRC 17064 it 
DDS-1 > ^ atb ^ [S] & ^ # |f ^ ^ , (f- ^ |t 111 # ^ i7 ^ 
88 J. 98% ° .To CCRC 14065 - CCRC 10695 T ^ CCRC 14619 T 

^mmmm^ti m^mm • ii^jti^sj^^g^^it^ 

J£. ' -& MRSO I*] ># i& * & ft # £ -ft J: . 
i'J #J P§- ^ It 111 m ife t> 4i it 30 ^ 43% o 

^ 4s. # W fifrft m ftgfclfc B6T7 - C21T1 * B21T1 > B21T6 - 
B38T38 X21B7 ^ ^ &L.t£J§& t ' FM& JH EI # jfe # * it 
91 J. 99%i-X_L ' ^i^^ CCRC 17064 A DDS-1 fity A 4t ' 
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JZL > &Wi!LW ( 33 ) 

* 3. iz&mfr&i&m m sM^^t m^y m,t> % 

n mrs a ^s^^ft^-^ m- mrso ^^j^^-^^^-^-h 



(Hg/ml) (%) (ng/mQ (%) 



B6T7 


6.71 92.2 7.14 


92.7 


C21T1 


0.69 99.2 2.41 


97.2 


B38T38 


2.24 97.4 7.57 


91.2 


B21T1 


3.10 96.6 0.34 


99.6 


B21T6 


2.84 96.7 2.24 


97.4 


X21B7 


1.34 98.4 3.27 


96.2 


CCRC 17064 


1.12 98.7 9.81 


88.4 


CCRC 10695 


8.00 90.7 56.97 


33.8 


CCRC 14065 


11.70 86.4 59.90 


30.4 


CCRC 14619 


2.84 96.7 49.14 


42.9 


DDS-1 


5.94 93.1 5.16 


94.0 


Control 


86.06 - 86.06 




a : 1L M 0.3%+ m H" A 12%* Jbl >t MRS A 






' /9f#***7tefl l%««4fcte*ft«*(subcultured)^ 


MRS $) % 


& rt • it 37°C Tft^lfnf 24 * afr . 






' /9f****ftffl l°/o«*»**-**^ MRSO 




I(MRS A 


***#4k**-t 0.3%+* >t)« • 3 7°C Ttftfl * 


24 * 8$ . 






d : A»i**&rt^*;*J!lBiJ^l:* 86.06 Hg/ml. 


















a ®r * (%) * t if- « # ■ it m * 


a # s 


{Lactobacillus) g # * ^ * 13 ^ Jg #j JH g) fi£ &j t$ >f& jfe 




ft <t > * t 


ccrc 17064 si a tk-m m m &) 



Js, 115.29%' ffij^^ B ^m#f'J #J S ##-4*41 ft* At ftk-Ht 
ilil^^^f^ 23 J. 48% • #1 & # fcb CCRC 17064 A S ' 
is. fat* DDS-l fir&-3L 50% • 
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#L - &Wi$LW ( 34) 



* 4. f£<§& £ 


8 # flH& jjft 


bo m(*$m ail 














^ MRS j*j 




mrso m 
















(Hg/ml) 


(%) 


(jug/ml) 


(%) 


B6T7 


45.05 


23.92 


33.70 


43.10 


C21T1 


30.71 


48.15 


43.59 


26.40 


B38T38 


33.75 


43.01 


35.16 


40.62 


B21T1 


32.34 


45.39 


32.83 


44.57 


B21T6 


35.43 


40.16 


36.25 


38.79 


X21B7 


35.11 


40.71 


39.29 


33.65 


CCRC 17064 


52.66 


1 1.07 


42.01 


29.06 


DDS-1 


29.24 


50.63 


29.46 


50.26 


Control 


59.22 




59.22 





*: m 1LM 0.3%*Jjf>t& 12%** JSslt m & -j& MRS ft 

b : ft* to*, m 1%# 3t M -ft i& # (subcultured)**- 

MRS A * *fr * ft ' jt *»■ 37°C T % IS- IT A Bf 24 /]> Bf . 
c : jLtZlkM • 4fe MRSO « 

*(MRS 1*] j**S*&*7_t 0.3%^ St -;t)l*3 ' «• 37°C T & f A B* 

24 * a*. 

d : ftit^^&ftiftw^JJfllSI-^tJs, 59.22 ng/ml. 

% m % m n ^ & m m.m # %k *i • ± # & *<j ju a ® m 

-kr & & ¥) m M (deconjugated bile salt) J. £ vfc m ft ft ffij ft 

at H Sf #ft£(F.A.M. Kalver #d R. van der Meer (1993) > |SJ ift 

i& ; M.M. Brashears #o S.E. Gililland (1997) > JSJ ^ ijC ) » a A 

i^^^-*HtliJS^6fjl5]>fb^ffi (Gilliland et al. (1985) • |ij ift 
& I D.O. Nohef a/. (1997) : |SJ # i£ ; a A 5fc *> » # A (1 998) - 
Js} fltl" i&) ° 

# JL H 5 ^/f ' CCRC 1 7064 - 4l % /sjf ^ 

6 ^»tJ-u dds-1 nm m m % m itft m • a 
s # # ^ #* m m #i m it & jj # n #l . m%L%rM #j 

$J & 11 g. 40% A is • ffij CCRC 14065 A CCRC 10695 T il CCRC 
14619 T ift If m 4b £ # *J * a;j g; <> 
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i - &WtSLW ( 35 ) 



MRS at- MRSO ft 



Cultures 


(%) 


(%) 


(%) 


(%) 


(%) 


(%) 


B6T7 


7.8 


5 1 .4 


40.8 


7.3 


74 


1 


18.6 


C21T1 


0.8 


86.0 


13.2 


2.8 


72 


3 


24.9 


B38T38 


2.6 


79.1 


18.3 


8.8 


83 


7 


7.5 


B21T1 


3.4 


81.7 


14.9 


0.4 


88 


4 


11.2 


B21T6 


3.3 


67.2 


29.5 


2.6 


81 


4 


16.0 


X21B7 


1.6 


67.0 


31.4 


3.8 


71 


3 


24.9 


CCRC 1 7064 


1.3 


68.5 


30.2 


11.6 


72 


9 


15.5 


CCRC 10695 


9.3 


71.7 


19.0 


66.2 


33 


4 


0.4 


CCRC 14065 


13.6 


82.0 


4.4 


69.6 


27 


8 


2.6 


CCRC 14619 


3.3 


80.6 


16.1 


57.1 


42 


7 


0.2 


DDS-1 


6.9 


78.5 


14.6 


6.0 


81 


3 


11.2 



*8 H % 0.3%+ m it # 12%.!% jfc ^ MRS I*] ^ i% # & • 
b : ' fifi % i% # fa it m 1%& # # *t ^ i% 4- (subcultured)^ 

MRS f*| ig- * i*j • Jfc *»- 371C T * 4 IT A 24 * B* . 
c : £«$t3» - fft % )% & fa i& m \%&t&%)HL&-i% MRSO #] >ti£# 

&(MRS )*] Jl 0.3%+ JJS if) ft ■ ifc^ 37°C T * *S IT & 

24 ']■> 8% . 

d : JUSiaft^JlSES* it 100^-. 

m & sk _l ^c«t *# ' # <y§ m ^ $ * 6 i -i± ?l 

jtlfofrl 5. & # g ^it^^tit (Identification and 
characterization of Lactobacillus isolates) 

(1) # i*Jjfc 

J» *f i& * ( 1 8 J. 24 * B£ )4L S # ifc e 3r « £ • *fc 
*S S & : ffi ft §fc £ (Gram staining) - ^ & \ t& £. 
(morphological observations) - i& % 4b ll S§- Bl M " % 'f± 
(motility) - -jt *f ft, (aerobic)^ Jtft(anaerobic)^#T^^. * 
'It % i& %k (O. Kandler and N. Weiss (1986), Regular, 
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> &WifLW ( 36) 



nonsporing Gram-positive rods and Cocci. In: Bergey's Manual 
of Systematic Bacteriology. (Sneath, P. H. A., Mair, N. S., 
Sharpe, M. E., and Hotl, J. G., ed.) Vol. II. pp. 1208-1234. The 
Williams & Wilkins Co., Baltimore, USA) » 
(2) API *fc 

G. H. Fleet et al. (1984), Appl. 
Environ. Microbiol. 48: 1034-1038' rfufl g£ 5t -ft ffi API 

50 CHL #&.(>£ @ API BioMerieux Research laboratory, La 
Balme Les Grottes, Montalien, Jeraeh, France) > fft ffi t£ ^ 

S ^ : ftb - ^ # S$ (erythritol) - D- PT 4ft. <fe $g- 
(D-arabinose) * L- FT & 46 (L-arabinose) - M# > D-^^f- 
(D-xylose) - L- * # (L-xylose) * )& *# j$ (adonitol) » £ - ? & - 
^ *t # ( /3 -methyl-xyloside) - $L *# (galactose) - D- $ ^ *f - 
D- ^ (D-fructose) - D- -feh & & (D-mannose) - L- Jj ^ 
(L-sorbose) « g, $ & (rhamnose) ^ #f ^ if- (dulcitol) > JW, gf. 
(inositol) - -a- J|<t ^(mannitol) - Jj & *f (sorbitol) - a-f 
^-D--fer ^ $f 4f ( a -methyl-D-mannoside) - a -f ^-D-|} |§ #f 
if ( a -methyl-D-glucoside) > N- Z, 3£ $j $ *§ fl£ (N-acetyl 
glucosamine) - # £ >f- # (amygdalin) - ffc & -g- (arbutine) > -fc 
ft "ti" (esculin) > ?K # # (salicin) - & $l (cellobiose) - #- |f 

** (maltose) * % # (lactose) - g — *fr (melibiose) - J£ 
(saccharose) > ^ $ (trehalose) > $ (inuline) > & $ ^ & 
(melezitose) > D-&fy) % & (D-raffinose) - ;#& # (amidon) - fff- 
** (glycogen) - ^ m m- (xylitol) - i8 - *t JH — <t ( ^ 
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i - &ww% ( 37) 

-gentiobiose) - D- ~ It (D-turanose) - D- $L &k It (D-lyxose) - 
D- m (D-tagatose) - D- & ft *t (D-fucose) - L- & ft It 

(L-fucose) - D- 4ft. 46 JJf- §1- (D-arabitol) - L- H $l ft # $L 
(L-arabitol) - $ $ 4t & (gluconate) - 2- IFf) - £ $ 4t & 
(2-keto-gluconate) - 5-gl=J-$) $ It Sg. (5-keto-gluconate) # 49 ifft 

& . H^^l^l >f ^ 2ml 4l 0.85%£ J£ >fr ft * t ' J-Xi^g 
i&4L«^«Ufc.fl§>fi§>&» f. n ffi *$> % - 5ml 4l 0.85%& @ 
itS-fra* t ' McFarland No. 2 (4 9.8 ml # 

1% H 2 S0 4 * 0.2 ml # 1% BaCl 2 flf # j& #) j& #t # i£ 
«. * & 4i # • jfcB^J5*.S>fg«. ' 3. 2n ffifc API 50 CHL 
i% # * 3& Jfe # t ' * « & ^ ^ 3 fc. ' ^ #J ^ # fit =f* 

5. # -fffl j»J 4£ # 4l ?L SB (tubes of the strip) + • M. fa M_ ft fa 
>* ' 2t^*&#:tr (incubation tray) + (& ft ^ & fa 7 k. » 

^i&#B^^*«.^^^|fc) ' ijo ±- *£ -f (incubation hd)&3. 
^ 37°CT^#MBf 48 /J^ - 41 Jfc. & £J it o ^|#^t&# 
T *. , it H API LAB Software & j£ & f- i}4 ^. (database) 

m. fcb # • £l«;fciB£ifc#4L;i;&#|«;g o 
(3) «t ± 4fo € J3S % 8L (Micro-IS System) 

ilfc « *fc # 4fe # M. Rogosa ef a/ (1971), Method for 

coding data on microbial strains for computers (edition AB), Int. 
J. Syst. Bacteriol. 21:1A-184A> ffi Micro-IS System ^ Matrix 
5 [% # gj %Q (Lactobacillus sp.)i&ft] » /9f ffi S'j t£ g & 
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> %mstm ( 38 ) 



4* : 3ttH± ; >&&£-R:f£3k(15 0 C - 45°C) ; ifftfil: : 
D-«3**&e$$#&£*Li*Jifr ' # £ 4- if (amygdalin) - L- 
*f(L-arabinose) - g& & 4fr (cellobiose) - D-^*f - D- 

4- & * » d- $ « «t - a 41- * #■ ?f * - d- -a- & & m 

(D-mannitol) - D-# £ (D-mannose) > g- ft t> *f (melezitose) - 
^ t - ^ (melibiose) > g, $ ^ (rhamnose) - L- H $ 4£ 
(L-rhamnose) - D- 4£ # - ^Jc # -fej- (salicin) - D- Jj % fijL 
(D-sorbitol) - jH * & & ^(trehalose) - D- ^ # (D-xylose) 
^^£S£i£j§&- -t H-a-(esculin)4L*#«A# ffl 
(L-arginine deamination)^ £ -ft Jffit # • ^ ^ t£ 4fif j£ - 
£ M *. m A. Micro-IS f; Jig flg £ *I i£ t ' Pp # $>] ^ 5t ^ $ 
£ • 

(4) 16S rDNA f>] ft 

jib M. >t t£ & $ Rosenblum era/. (1997), Nucleic Acid 

Res., 25: 4500-4504 > JlfrSfi^&OgttSiJJfr^^afc/v. 1.5 ml ft 
4te'U# + 'jag-£SfrK (proteinase K)JU£ &*g *fg£(RNase) 
tSt ' *>J ffl i ^ # (spin column) If?. # gj ^ DNA 
(genomic DNA) ft ' ^t^f^^i^^^^#it (PCR 
amplification) - ffij -ft 4l • PCR # H'iktfi & %3 M t >>)c,6£ 
IS ft ' a MicroSeq™ 1 6SrDNA Gene Kit (PE Co., USA)it#^. 
^ ' # *n #'J $ ABI Prism 3 10 Genetic Analyzer i£ DNA ^ 
?'J £*#r ' # J»#f4f 12 # DNA # ?«J a MicroSeq™$t ^ (PE 
Co., USA)*, it #3*^ - - 1500bp 4l 16S rDNA 

&n ' $ft#& DNA If*** (MicroSeq™ Reference Manual, 
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i - %t*%ftW ( 39) 

1999, PE CO., USA)i£4f fcb *j- ^ #T ° 
— » & * 

1. # ifl 4L # # # B21T1 

(i) foWi£M,Slk&%. • ffi S • 
i^a-fbfL^ ' & ft 'l± (non-mobile) • J5-tl-5.I|,i 

(ii) *'J ffl API System ^ API 50 CHL « £ # ft. > # ^ Sty I* 

6 m ^ ' 91.0 (%ID) > m%.&%. 

%S "£ $1 # IS (Lactobacillus acidophilus) ', 

(iii) Wtlljf Ht-li (Micro-IS System) it fl- ^ # 
^#B21T14L^^; . «r##^io^ 7^tf ' £ 

M (Lactobacillus acidophilus) • & ^ *t it 
0.682 (ID tf ^) ; 

(iv) ^ M $~mfa B21T1 4l 16S rDNA J$ f*\ # & jfc *o # 5 
ffl m tf ' # m 4* # ?«J * DNA f- 44 (MicroSeq™ 
Reference Manual, 1999, PE CO., USA)iMf fcb *f • # 31 
Isfrmi*. B21T1 4l 16S rDNA ft f>\ (SEQ ID NO:l)H 
Lactobacillus gasseri [ |, "f t ^'L # Hi (Lactobacillus 
acidophilus) t # B, 16S rDNA ^ >f« £ £ 
it} (G. Klein er a/. (1998), International Jourmal of Food 
Microbiology. 41:103-125) I 
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i - ^rW^m ( 41 ) 



4t 7 



Micro-IS $ ft 

UfoZffi ■ B21T1 » B21T6 - C21T1 * X21B7 « B6T7 





013001 


il % it 


— 


006001 








017013 


ft * 15°C 


+ 


017017 


t * 45°C 




+ 


016059 


# «L ± * 




024045 


so 3 *& 4 C0 2 




028528 


« 4 »*, nit 


+ 


025203 


* * <=. * , 


si 




025181 




+ 


02521 1 


a — 4t , 


si 


+ 


025193 




+ 


025194 


D-+ #L*t, 


si 


+ 


025195 


d- $ $ m , si 


+ 


025212 


«L», si 




+ 


025213 






026371 


D-# ft *B 


si 


+ 


025 1 96 


D-# ft <t , Si 




02521 7 


& H te- *t , 


si 


+ 


025214 


si 


+ 


025218 




si 




025 191 


L-SL $ 4t, St 




025184 


D-mm, sg 




+ 


025210 


*. # # , si 




026374 


D-Oj $ *t ® 


I, si 


+ 


025215 


£*, flfc 


+ 


025216 


si 






025186 




+ 


028060 





**ID ff 



1 Hr«L«L#a 0.68224 

2 * #L# IS (£- vitulinus) 0.31761 



0.0791 10108 
0.036828671 



0.0791 101 
0.1104860 



1 024029 (L+) ILtiA 



1 



«Ljii£4L4ft^j**. ■ b2iti *^nfe*Hr 

%l # ij {Lactobacillus acidophilus) $k + #J Bj # 
—Lactobacillus gasseri ° 
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♦ (42) 

2. 4La*#*k B21T6 

is a <b fi m ' & *& <i± ' ^ # n ^ jt il ^ # t ^ 
* ; 

(ii) *'J ffl API System -2L API 50 CHL M. %L # & - ^ # *J 
t^lt^^a^ 8^^f ' ^^^ttJj, 93.6 (%ID) > ^ £ M 
^ ^ ''t St. IL # H (Lactobacillus acidophilus) ; 

(iii) a^t^^ & .^(Micro-IS System)ift # ^ # 
£fc # B2 1 T6 4l ill - fifx # M ^ *» * 7^tf ' i ^ 

St IL # ii (Lactobacillus acidophilus) > M. & it 
0.682 (ID tf- ^) ; 

(iv) ^ M frmfa B21T6 16S rDNA % ^ *f *# # 6 
m ff\ ' # flf # # ?'J * DNA t * (Micro Seq™ 
Reference Manual, 1999, PE CO., USA)iMT tb *h ' # 3& 

ft B21T6 ^ 16 S rDNA # ?<J(SEQ ID NO:2)# 

Lactobacillus gasseri [ Jj, "# St |L # ii (Lactobacillus 
acidophilus)^^ ^ tf} B, 16S rDNA ^^J^g^l 

(v) #c _L i& ;t £f ^ ' ^n^frmfr B21T6 ^: j& Jj, «f 
St IL # ii (Lactobacillus acidophilus) tk # ^ B! # 
--Lactobacillus gasseri ', 
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3. m JLfrmn. C21T1 

(i) . jbfrm&&%. m n ' 

(ii) m m API System 4l API 50 CHL 4B # & • #r # ^. jH>J 

9 m • 95.6 (%ID) • m$L& 

* A Ht it 31 # g (Lactobacillus acidophilus) ', 

(iii) a®k>k& %m,M1t % .^(Micro-IS System) i£ ;ff ^ 

C21T1 8#^*Jfc.af4fJdr;fc*B4t7af7F , 
ii "f Sit fl # H (Lactobacillus acidophilus) > dg£ ^. 

£ti£ 0.682 (ID ff ^) ; 

(iv) C21T1 4l 16S rDNA # ?>J # *f j% JR. #,7 

n m * . m m # ^ ?«j a dna t # (Micros eq ™ 

Reference Manual, 1999, PE CO., USA)i£ft fcb *j- » # JJL 4l 

* 3* #4* C21T1 4L 16S rDNA # ?.J (SEQ ID NO:3)^ 
Lactobacillus gasseri [ & "# a # g (Lactobacillus 
acidophilus) fen * ft Bj^J^l 16S rDNA # ?'J -to 5. 

II # ii (Lactobacillus acidophilus) fe rf» #j B j ^ 
--Lactobacillus gasseri 0 
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> ( 46) 



4. ^# W JLfrmn. X21B7 

(i) ft & ft ft. j;^ 

-fe ; 

(ii) *'J ffl API System 41 API 50 CHL m. # &L • ft # 4i 

*# * *o * 10 ft 7F • 46 £ *t A 94.3 (%ID) - & ^ j£ 
^ -4 *£ S£-?L# §5 (Lactobacillus acidophilus) 

(iii) «*t±4& «J»tt£ % &(Micro-IS System) it 4f $ ^ 

X21B7 4i^^ . ft4J.#**»* 7ft* • m$L gg £ 
"t St. IL # Hi (Lactobacillus acidophilus) » ^ ^ ^ i$. 
0.682 (ID ff ^) ; 

(iv) ^ # X21B7 41 16S rDNA # ?.J ^ *f # jfc $ 8 
IB ft * ' iMP ft # ^ ?.J £ DNA =f * (MicroSeq™ 
Reference Manual, 1999, PE CO., USA) it 4f tb ft ' # *Jl ^ 
# X21B7 4i 16S rDNA ^ ?>](SEQ ID NO:4)ja. 
Lactobacillus gasseri [ & <£ * & # gg (Lactobacillus 
acidophilus)^^ t #J B,#]4i 16S rDNA ^ ?<j ta to 5. 

# Hi (Lactobacillus acidophilus) ^ ^ B! 

--Lactobacillus gasseri ° 
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5. ^# W Z.ftm¥p. B38T38 

(i) 4& *7 # *fr * * • itb ^^#^7 g S - Tf. 

(ii) *'J ffl API System 4l API 50 CHL 4E ^ # . #r # ^ $J 

# * *» £ 11 #f 7fr . « £ ^ & ^ 90.8 (%ID) . m £ 
^. ^7 it.|L# ii (Lactobacillus acidophilus) ; 

(iii) fi*ISt±4fc«JI854B5tfc4fc (Micro-IS System) it # ^ f| 
^ ^ B3 8T3 8 a * * Jfc ' #T # £f ft. *» * 1 2 fifj tt> > M 
JtSi-£&"ffSfe3l#gi (Lactobacillus acidophilus) - & ^ 
a-*ti£ 0.646 (ID ff ^) ; 

(iv) &%ftm¥f. B3 8T3 8 4l 16S rDNA # ?<J ^ ft & *» $ 9 
® m 7F ' » «r # ^ H DNA |f (MicroSeq™ 
Reference Manual, 1999, PE CO., USA) it fcb *f ' % %L & 
m ftmfa B38T38 4l 16S rDNA /f ?>J (SEQ ID NO:5)|^ 
Lactobacillus gasseri [ «£ f L # i (Lactobacillus 
acidophilus)^^ tfj B, ^]4L 16S rDNA # ?«J >fe 5. 
l|L it? • 

(v) #i_L it £ & ft . B3 8T3 8 ft "=T Jfe * "fr 

# gj (Lactobacillus acidophilus) f #j Bj # 

--Lactobacillus gasseri ° 
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%wi§Lm ( so) 



Micro-IS % 

8 m ■ B38T38 



£ 12 





013001 






— 


006001 


ft 




017013 


±-k 15°C 




+ 


017017 


!L -R: 45°C 


+ 


016059 








024045 


38 % m& ^ co 2 




028528 


m % m st , 


lilt 


+ 


025203 


# * # , St 




025181 




, St 


+ 


02521 1 


«M£ — *t , at 


+ 


025193 


D-^m, at 




+ 


025194 


D-+*L*t, St 


+ 


025195 


D-io n m, 


St 


+ 


025212 


%m, at 


+ 


025213 


ffi, st 






026371 


d-# ir* m- , at 


+ 


025196 


D--y- mm, 


St 


+ 


025217 


* H W , st 


+ 


025214 


* % ~m, 


St 


+ 


025218 


tt.4fe * 4fr, at 




025191 


L-SL £ **, 


St 




025 184 


D-^s^t, at 


+ 


025210 








026374 


D-Jjit^, St 


+ 


025215 


M. m , st 




+ 


025216 


St 




025186 


D-^*f, St 






028060 





1 £. delbrueckll ssp lactis 

1 024029 (L+) *tS£±/& 

2 029268 L-m SfltKJK^n 



**ID tf ^ 
0.64607 
0.35240 



0.145038024 
0.079110108 



0.4351140 
0.0791101 



2 
2 
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6. &%tW JLfrmft. B6T7 

(i) ' A, & M • ^ * 

(ii) #'J m API System 4i API 50 CHL & jfc # . #r # 4^ j»J 

^ *» * 1 3 m 7F ' £ ^ *t 92.4 (%ID) • « ^ 4* 
% tfLtyi % # IS {Lactobacillus plantarum) ° 



(iii) U ft ± $7 t 13 & & 4fc(Micro-IS System) it fr 4^ ft ^ 
# B6T7 41 « £ ' #r # ^ *o 4t 7 m • & 5t i ^ 
^ *t ®L # Hi {Lactobacillus acidophilus) > & ;t *t it 
0.682 (ID ff ; 



(iv) 4l M ZLftmfo B6T7 41 16S rDNA ^ *f ft £ *o £ 

10 ffl m *f • * API 50 CHL lt#M^t^4:^^ 

& Micro-IS System & £ % & #r # # ^ ^ #J 4, #L # 8 
$ {Lactobacillus) t #J $7 31 # 8 {Lactobacillus 
plantarum) H "# f I # 15 {Lactobacillus acidophilus) ' 
4ti» ^ # B6T7 #r#4i 16S rDNA ?'J (SEQ ID 

NO:6) > «f it % # gj {Lactobacillus acidophilus) 4i 
DNA # ?<J (SEQ ID NO. -7) # A. tt. & % # ® 
{Lactobacillus plantarum)*, DNA /f- (SEQ ID NO:8) 
it *T tb n ' # % * fit ^ £fc * B6T7 41 1 6S rDNA # ?'J & 
*f SL #1 # S) {Lactobacillus acidophilus)*. 16S rDNA >^ 
?'J *a to A dib A ' flo * #7 #L # l§ {Lactobacillus 
plantarum)*. 16S rDNA ^ ?<] 4i £ -fe A : 
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i - &W1$L*H ( 53 ) 



(v) & > & frmft B6T7 f ^IU»tSI 

?L # iH (Lactobacillus acidophilus) ■ 

^WJiftt^* ' * # »U3 m ft it ^ 6 # J£ $ J 
"* St #L # SS # ' & + B6T7 Js, «# iM'l# £ (Lactobacillus 
acidophilus) > ffij B21T1 - B21T6 > C21T1 <• X21B7 Jk. B3 8T3 8 
%h % Bj £f #j Lactobacillus gasser ° \ 

( 

I i t ^ tb ft ' * # B£ ft ft % ft g ^ ^ ^ ^ 49 -sj- £ ^ 
0.3%J« mmi&T ± -k ' pH 2 4LSfc«fct^*fcT*£# 2 * b£ 

■ A-4rk*?i?-4&jtii&<ftjii . j. i§i b^- i 

#HHi**##ifc*#fflAISHb#flI • * & M & ' ^ f£ 4l 
^##A&«l'fti&4l-*-&.ft'fr>f:ft I. W 1 i I (probiotic 
bacteria) • ffij # ffl ^ £ <f ft 4o # * & ft > 4a St it A s 

' * * «g £ n°n * & $7 *j *4 # ^ * fll A ' *S * ffl J* jg. 

« # ^ ^ Kr A f £ j£ a a f$- & jfa. >f jn s s$ ffl # ft # & 

$7 ° I ( 

l^lit ' »T « #- as US 5,5 16,684 ft 1% ^ #J % iH 1 
(Referential Example \)$L$-%fr] 2 • 4^ # 93 #r # |l # 
g^^^^^-^itlLSlt^:^ (lactic acid beverage) a A # # 
^'L -ifc. ?I4 (yogurt drink) 0 
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#L - &Wi$LW ( 54) 






#1 tt #£ 


g ft ^ ft ft 




# *■]/*& 


ftftft#«a. 

acidophilus) GG 
(ATCC 53 103) 


1. ** ft 

a. * * * o. 15%* >t fti*ftt 

2. «f fit 

* PH 5 41 ft t • -r ± ft i 10 9 CFU 
-gt pH 3 ft ft t ' *T £ ft 5- !0 7 CFU 

* pH 2.5 ft I >f t 30 ft ft . » ft A * 2 

is log ft a 

* pH 1- 2/2 hr ft • S ft ft # 10 3 CFU 

3. If- * 113 6| 

7*feAftAftfJftff|»tt»at* 


US 4839281 
US 5032399 


«t S£ ft # IS ft 
(A. 

acidophilus) 
LA 16 


1 . ft ft ® 5| 

•T If" ft j6l ft * El S| 60% ^ 0.4% + * >f 
A 10 mg ft ® 8$ % ft t ) 

4*7 t* ft ' ft ^ 56 ^ ft • jk ft ft g) 6| -sf If- 
ft 10.5% • LDL-ft ID S| ^ * *T ft ft 9% 
(ft : LA16 A * ft ft*? 3 (X.. acidophilus) 
DDS-1 (Aft*ft)ftj&*.ftftftft*ft£ 

ft ■ #*ft*tm^fttb**»jit®fiift 

^7 ^ S ft ) 


Danielson et 
al., 1989 


* ft ft # ■ ft 

acidophilus) 
ATCC 43121 

A ^| 

ATCC 4356 


» 

0.3%+ ft ft T ^ *J ± ft 2.93 A 7.4 * . 

£S ft ft ft (OD 6 20nm)^T ±f fa 0.3 * ft 

2. If- * ID S| 

*T ft ft jk ft a S ft 55.4%^ 12.9% (te & 
0.3%+ ft ?f A 0.1% PPLO fcft**** 14 
'J- ft ft ) 


Gilliland 
and Walker 
1990 


Z,. gasseri A 
SBT 0274 
SBT 0270 


1. *t ft ft 

-ft ^ 0.3% + ft >t ft ft t £ ft 

2. «t ft 

>fc pH2.5- 3 7°C /3 h > £i ft T ft 2 >fSl log ft 
* pH 1.5 . 3 7*C 12 h • £ ft T If- 4^5 >fSI log 
ft 

3. If ft E) S| 

* 0.3 % + ft >f A 100 >ig ft g) S| ft ft /ml 
& ft t * 20 * ft ft » -J" J3»J ft ft ft @ s| 
^ ft 47 %A 36 % 


Usman and 
Hosono, 
1999 






L. gasseri i& ^ 
B21T1 ^ 
B21T6 
C21T1 
X21B7 
B38T38 

«f ft SI # 3 

(Z. 

acidophilus) 
B6T7 


1. *f ft ft 

-fc * 0.3 % + ft >f T ± ft 24 h • g ft ft # ft 
it 80% • gp gfi ft ft 4> 0.5-2 IS log ft 

2. ft* ft 

4t pH 2» 37°C/2 hr ft ft fiS ft ft ^ 3 ~ 4 4@ 
log ft ( 0.85 % NaCl/0.01 N HC1 % ft ) 

3. If ft E] S| 

-fc ^ 0.3 % + ft >f A 12%Jb A. ft MRS A 
±& * & & ft t • ft & *ft * 24 hr • ft ft 

ft a si ^ ft ft 93%a x 

0.3%+ ft H" A 12%ft S SI^Lft^ MRS 
l*lft*ft*&*ftt • ft & 24hr . ft 
ft ft IS S| ^ ft ft 25-45% 
#ftli)ftft«tI3Mtftftft 12-40% 


* # ^ n ft 


it : ATCC 43121= CCRC 17064 ATCC 4356 = CCRC 10695 

PPLO (BACT PPLO SERUM FRACTION)*. & DIFCO LAB ORARORIEStfr dj 
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Z-^%WftW ( 55 ) 
# 5t 1*3 )#H,fc _L • 

& * t m ^ & W ^ & m & ft ^ ft & £ tfi 

SI #T =#" 4L PR. $ J • 



^# a ^^J 6^®a#ii^^#.e,^©7t 2002 6 ^ 18 
9 ^#^^o°aJi##^^-%m^ r £ IT i* # #f & t 
«a j (BCRC - ffi + [** : tt + .«4itf;g*8|t # 

# t 'O(ccrc) > e,^yL + -^7t^^^-n^](t#^@^ 

#4T 300 #r "sp" * ,& 331 St) • ^ : 



2002 ^ 6 ft 21 a 4f # ^ #t a M 38 # #7 # t «o (ATCC, 
P.O. Box 1549, Manassas, VA 20108, USA) > 4f # *ft ft ^ #J £ : 



Lactobacillus gasseri B21T1 
Lactobacillus gasseri B21T6 
Lactobacillus gasseri C21T1 
Lactobacillus gasseri X21B7 
Lactobacillus gasseri B3 8T38 



CCRC 910195 
CCRC 910196 
CCRC 910198 
CCRC 910199 
CCRC 910197 
CCRC 910194 



it St. g (Lactobacillus ac idophilus)B6T7 



Lactobacillus gasseri B21T1 
Lactobacillus gasseri B21T6 
Lactobacillus gasseri C21T1 
Lactobacillus gasseri X21B7 
Lactobacillus gasseri B38T38 



PTA-4483 
PTA-4484 
PTA-4479 
PTA-4480 
PTA-4481 
PTA-4482 



S& $L # a (Lactobacillus acidophilus)B6T7 
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mm 






<no> 9mm 






< 1 20 > m^mimmimmmmij mmmmmmmmB. 

<160> 8 

<170> Microsoft Word 2000 


3\MW(Lactobicillus) 


<210> 1 
<211> 500 
<212> DNA 

< 213 > Lactobacillus gasseri B21T1 






<220> 

<223> 16S ribosomal DNA 






<400> 1 






caggacgaac gctggcggcg tgcctaatac atgcaagtcg agcgagcttg 


cctagatgaa 


60 


tttggtgctt gcaccaaatg aaactagata caagcgagcg gcggacgggt 


gagtaacacg 


120 


tgggtaacct gcccaagaga ctgggataac acctggaaac agatgctaat 


accggataac 


180 


aacactagac gcatgtctag agtttaaaag atggttctgc tatcactctt 


ggatggacct 


240 


gcggtgcatt agctagttgg taaggtaacg gcttaccaag gcaatgatgc atagccgagt 


300 


tgagagactg atcggccaca ttgggactga gacacggccc aaactcctac 


gggaggcagc 


360 


agtagggaat cttccacaat ggacgcaagt ctgatggagc aacgccgcgt 


gagtgaagaa 


420 


gggt-ttcggc tcgtaaagct ctgttggtag tgaagaaaga tagaggtagt 


aactggcctt 


480 


tatttgacgg taattactta 




500 
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s- - femt&w ( 5?) 




<210> 2 
<211> 500 
<212> DNA 

<213> Lactobacillus gasseri B21T6 




<220> 

j <223> 16S ribosomal DNA 




<400> 2 




caggacgaac gctggcggcg tgcctaatac atgcaagtcg agcgagcttg cctagatgaa 


60 


tttggtgctt gcaccaaatg aaactagata caagcgagcg gcggacgggt gagtaacacg 


120 


tgggtaacct gcccaagaga ctgggataac acctggaaac agatgctaat accggataac 


180 


aacactagac gcatgtctag agtttaaaag atggttctgc tatcactctt ggatggacct 


240 


gcggtgcatt agctagttgg taaggtaacg gcttaccaag gcaatgatgc atagccgagt 


300 


tgagagactg atcggccaca ttgggactga gacacggccc aaactcctac gggaggcagc 


360 


agtagggaat cttccacaat ggacgcaagt ctgatggagc aacgccgcgt gagtgaagaa 


420 


gggtttcggc tcgtaaagct ctgttggtag tgaagaaaga tagaggtagt aactggcctt 


480 


tatttgacgg taattactta 


500 


<210> 3 
<211> 500 
<212> DNA 

<213> Lactobacillus gasseri C21T1 




<220> 

<223> 16S ribosomal DNA 




<400> 3 





- 60 - 



€k - &Wi$LW ( 58 ) 




caggacgaac gctggcggcg tgcctaatac atgcaagtcg agcgagcttg cctagatgaa 


60 


tttggtgctt gcaccaaatg aaactagata caagcgagcg gcggacgggt gagtaacacg 


120 


tgggtaacct gcccaagaga ctgggataac acctggaaac agatgctaat accggataac 


180 


aacactagac gcatgtctag agtttaaaag atggttctgc tatcactctt ggatggacct 


240 


gcggtgcatt agctagttgg taaggtaacg gcttaccaag gcaatgatgc atagccgagt 


300 


tgagagactg atcggccaca ttgggactga gacacggccc aaactcctac gggaggcagc 


360 


agtagggaat cttccacaat ggacgcaagt ctgatggagc aacgccgcgt gagtgaagaa 


420 


gggtttcggc tcgtaaagct ctgttggtag tgaagaaaga tagaggtagt aactggcctt 


480 


tatttgacgg taattactta 


500 . 


<210> 4 
<211> 500 
<212> DNA 

<213> Lactobacillus gasseri X21B7 




<220> 

<223> 16S ribosomal DNA 




<400> 4 




caggacgaac gctggcggcg tgcctaatac atgcaagtcg agcgagcttg cctagatgat 


60 


tttggtgctt gcactaaatg aaactagata caagcgagcg gcggacgggt gagtaacacg 


120 


tgggtaacct gcccaagaga ctgggataac acctggaaac agatgctaat accggataac 


180 - 


aacactagac gcatgtctag agtttgaaag atggttctgc tatcactctt ggatggacct 


240 


gcggtgcatt agctagttgg taaggtaacg gcttaccaag gcaatgatgc atagccgagt 


300 


tgagagactg atcggccaca ttgggactga gacacggccc aaactcctac gggaggcagc 


360 
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i ' &Wi$LW ( 59) 










agtagggaat cttccacaat ggacgaaagt 


ctgatggagc 


aacgccgcgt 


gagtgaagaa 


420 


gggtttcggc tcgtaaagct ctgttggtag 


tgaagaaaga 


tagaggtagt 


aactggcct t 


480 | 


tatttgacgg taattactta 








500 


<210> 5 
! <211> 500 
<212> DNA 

<213> Lactobacillus gasseri 


B38T38 








<220> 

<223> 16S ribosomal DNA 










<400> 5 










caggacgaac gctggcggcg tgcctaatac 


atgcaagtcg 


agcgagcttg 


cctagatgaa 


60 


tttggtgctt gcaccaaatg aaactagata 


caagcgagcg 


gcggacgggt 


gagtaacacg 


120 


tgggtaacct gcccaagaga ctgggataac 


acctggaaac 


agatgctaat 


accggataac 


180 


aacactagac gcatgtctag agtttaaaag 


atggttctgc 


tatcactct t 


ggatggacct 


240 


gcggtgcatt agctagttgg taaggtaacg gcttaccaag gcaatgatgc atagccgagt 


300 


tgagagactg atcggccaca ttgggactga 


gacacggccc 


aaactcctac 


gggaggcagc 


360 


agtagggaat cttccacaat ggacgcaagt 


ctgatggagc 


aacgccgcgt 


gagtgaagaa 


490 


gggtttcggc tcgtaaagct ctgttggtag 


tgaagaaaga 


tagaggtagt 


aactggcct t 


480 


tatttgacgg taattactta 








500 


<210> 6 
<211> 480 
<212> DNA 

<213> Lactobacillus acidophilus B6T7 








<220> 
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9k - &wnw ( 6o) 




<223> 16S ribosomal DNA 




<400> 6 




cagacgaacg ctggcggcgt gcctaataca tgcaagtcga gcgacctgaa ccaacagatt 


60 


cacttcggtg atgacgttgg gaacgcgagc ggcggatggg tgagtaacac gtggggaccc 


120 


tgccccatag tctgggatac cacttggaaa caggtgcaat accggataag aaagcagatg 


180 


ccatgatcag cttataaaag gcggcgtaag ctgtcgctat gggatggccc cgcggtgcat 


240 


tagctagttg gtagggtaac ggcctaccaa ggcaatgatg catagccgag tttgagagac 


300 


tgatccggcc acattgggac tgagacacgg cccaaactcc tacgggaggg caagcagtag 


360 


ggaatcctcc acaatggacc aaagtcctga tggagcaacg ccccgtgagt tgaagaagtt 


420 


ttcggatcgt aaagccctgt tgttggtgaa gaaggataga ggtaagaact ggcctttatt 


480 j 


<210> 7 
<211> 480 
<212> DNA 

<213> Lactobacillus acidophilus 




<220> 

<223> 16S ribosomal DNA 


0 


<400> 7 




caggacgaac gctggcggcg tgcctaatac atgcaagtcg agcgagctga accaacagat 


60 


tcacttcggt gatgcagttg ggaacgcgag cggcggatgg gtgagtaaca cgtggggaac 


120 


ctgccccata gtctgggata ccacttggaa acaggtgcaa taccggataa gaaagcagat 


180 


gccatgatca gcttataaaa ggcggcgtaa gctgtcgcta tgggatggcc ccgcggtgca 


240 


ttagctagtt ggtagggtaa cggcctacca aggcaatgat gcatagccga gttgagagac 


300 



f ' 
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s. - %mi$LW ( 6i ) 






tgatcggcca cattgggact gagacacggc ccaaactcct 


acgggaggca gcagtaggga 


360 d 


| atcttccaca atggacgaaa gtctgatgga gcaacgccgc 


gtgagtgaag aaggttttcg 


420 


gatcgtaaag ctctgttgtt ggtgaagaag gatagaggta 


gtaactggcc tttatttgac 


480 


<210> 8 
<211> 480 
<212> DNA 

<213> Lactobacillus plantarum 






<220> 

<223> 16S ribosomal DNA 






<400> 8 






caggacgaac gctggcggcg tgcctaatac atgcaagtcg 


aacgaactct ggtattgatt 


60 


ggtgcttgca tcatgattta catttgagtg agtggcgaaa 


tggtgagtaa cavgtgggaa 


120 


acctgcccag aagcggggga taacacctgg aaacagatgc 


taataccgca taacaacttg 


180 


gaccgcatgg tccgagttga aagatggctt cggctatcac 


ttttggatgg tcccgcggcg 


240 


tattagctag atgctggggt aacggctcac catggcaatg atacgtagcc gacctgagag 


300 


ggtaatcggc cacattggga ctgagacacg gcccaaactc 


ctacgggagg cagcagtagg 


360 


gaatcttcca caatggacga aagtctgatg gagcaacgcc 


gcgtgagtga agaagggttt 


420 | 


cggctcgtaa aactctgttg ttaaagaaga acatatctga 


gagtaactgt tcaggtat tg 


480 



( 
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1. 


- *M14?- n m ^.{Lactobacillus sp.)^frm$t ' & g 






(bacteriological characteristics) 4a I s ] ^ Lactobacillus 




gasseri B21Tl#r - t£ Lactobacillus gasseri B21T 1 ^ 




^^iAiftf^^^T ' ^#^!£i*,CCRC 910195 » 




aA^#^^@M^^^^7«!t#t^ (atcc, p.o 


. Box 




1549, Manassas, VA 20108, USA) > ^ # Jl, 


ATCC 




PTA-4483 • 




2. 


— 3ML# S & It {Lactobacillus sp.)Z_fr m ' 1 






$t 4a I*] ^ Lactobacillus gasseri B21T6 #r ^ 






Lactobacillus gasseri B2 1 T64& ^ # ^ ^ A jl |£ ^ ^ 






#f ' ^#.^lt:^;CCRC 910196 - fit fa ^ # JL @ 


mm 




# $7 >!£ * t 'O ' ^ # Ift Sfe % ATCC PTA-4484 • 




3. 


— 3*ifl# i ^^.{Lactobacillus sp.)^fr&#. > & g 


i 




$t 4i I s ] ^ Lactobacillus gasseri C21T1 #r ^ 


• t£ j 




Lactobacillus gasseri C21T1%L%- frjfc it & X- % & 






ftT » # Mb life 4? CCRC 910198- W>SL^t4SF#^^a 


m m 




>zj ^vc *fyJ i*>~ T -fr ^ A1LL rlA-4479 ° 




4. 


— *Ml#- S & ^{Lactobacillus sp.)^fr&#. > g. g 






$t 4a |sj ^ Lactobacillus gasseri X21B7 #r * 






Lactobacillus gasseri X2 1 B7#. ^ # ^ & Ji # & 






#T ' 4? & CCRC 910199 • J-X A 4& ^ # ^ ^ S 


m m 




41- $7 »& # t ' 3f # 36 Sfc & ATCC PTA-4480 • 




5. 


— #L# i 4fe ^{Lactobacillus sp.)3L&&#. » £-8 






4a fSJ ^ Lactobacillus gasseri B3 8T3 8 /*?f ^ 
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Lactobacillus gasseri B38T38^ ^ # ^ ^ J?. S ^ ^ ^ 
& m ' * # *ft ft, CCRC 9 1 0 1 97 > M£.4ft3F#**&H£i 
3l! i£ t ' * # £6 % ^, ATCC PTA-448 1 • 

6. - ^JfL# £j m ^.{Lactobacillus s P .)3l ' 8 * # 
«t 4a f^J ^ "t" St IL # (Lactobacillus acidophilus) B6T7#f 

=£" ' t£ "# Ht% # gj (Lactobacillus acidophilus) B6T7#; 

^#^^o D ai#^^.^^;^/r • 4£ # *ft Sfc & CCRC 
910194 > aitf a 32 # $3 & # t ' ^# 

*ft ^ ATCC PTA-4482 • 

7. - it * & a & > *&^#-^r^<i±##^-*»t^-# 

ftL IS 9 U 6 m t - 3t a# ft 4fc 3* (Lactobacillus 

sp.)frm&&&mK&%ikK&&fo%m$f>ki}itf}ii 

8. *o t if .*> *'J & S $ 7^ ^ ^ A J. A . 

-till ^TJ'l^lat^^i'liilj : a # |g 4 
ft ' «t Sit |L # IS (Lactobacillus acidophilus) > ifl St. % # 
ij (Lactobacillus lactis) > £a #1 # Hi (Lactobacillus brevis) - 
IL SI- # g (Lactobacillus casei) * *i #/ # £j 
(Lactobacillus plantarum) « °?| $'L # Hi (Lactobacillus 
salivarius) > £ j& # § (Lactobacillus bifidus) - % jjo M 
& % # ® (Lactobacillus bulgaricus) - it} ^ # Hi 
(Lactobacillus causasicus) ai|,$iJ||L#S 
(Lactobacillus rhamnosus) \ &i,l£MM%Q$t ' *° "I" #r £1 
H (Streptococcus thermophilus) - % S£ 4o|. j£ jg 
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(Streptococcus lactis) ; 8£ g -i»ij|14 ^Candida 
Kefyr - % H ^ g£ g§ (Saccharomyces florentinus) & jtt 

# S II -t la ^ ° 

9. *n t tf * #'J II II g 731 4L ^ O °o J. a°a • * + *g ^ * # # 

it £ ^ T ?'J # te : >7H SIL»o(^^ - isfs 4- 4*5 ) • * S£ 
*&• ' * * * ' & ft- ' & ' 5. *5 & # S£ 5. ' ML ^ >t * 

# ^ & ' tfj^mm- ' 0 ° 0 • 

>t jo • 

1 1 . - m. & ^ te & 4h ' *&^#-il^*t*jt*t*4L-*i 

* tfr * #'J |g, S ^ 1 s. 6 aS + *£-*4L$L#84fr* 
(Lactobacillus ^.)^i#|^I^^4f 4 jJfc #r 
£t ± £ #j £ ft * » 

12. *i f 1t * #ij jft ffl £ 10* * # la j& 4fe ' *t^M^ife 

13. *» t ffr * #■] |& ffl £ 10* :*l * * # 4fe ' * t « fe. & ^ 

& & # a $ it&mm m • 

14. t «f * *j ft a ^ i o* 4^ m * & ^ ^ . & 1 « & & ^ 
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A9 
B9 
C9 
D9 




-ft 



SfcAA ilffltll ^ (CNS ) A4 (2 1 0 X 297 « ) 




i& ?U1 illtSSW (CNS ) A4 (2 1 0 X 297 « £■ ) 



CAGGACGAAC 
CCTAGATGAA 
GCGGACGGGT 
ACCTGGAAAC 
AGTTTAAAAG 
AGCTAGTTGG 
TGAGAGACTG 
GGGAGGCAGC 
AACGCCGCGT 
TGAAGAAAGA 



GCTGGCGGCG 
TTTGGTGCTT 
GAGTAACACG 
AG ATGCTAAT 
ATGGTTCTGC 
TAAGGTAACG 
ATCGGCCACA 
AGTAGGGAAT 
GAGTGAAGAA 
TAGAGGTAGT 



CAGGACGAAC 
CCTAGATGAA 
GCGGACGGGT 
ACCTGGAAAC 
AGTTTAAAAG 
AGCTAGTTGG 
TGAGAGACTG 
GGGAGGCAGC 
AACGCCGCGT 
TGAAGAAAGA 



A9 
B9 
C9 
D9 



TGCCTAATAC 
G C AC CAA ATG 
TGGGTAACCT 
ACCGG ATAAC 
TATC ACTCTT 
GCTTACCAAG 
TTGGGACTGA 
CTTCC AC AAT 
GGGTTTCGGC 
AACTGGCCTT 

Ms 



% 5 



GCTGGCGGCG 
TTTGGTGCTT 
GAGTAACACG 
AG ATGCTAAT 
ATGGTTCTGC 
TAAGGTAACG 
ATCGGCCACA 
AGTAGGGAAT 
GAGTGAAGAA 
TAGAGGTAGT 



ATGCAAGTCG 
AAACTAG ATA 
GCCCAAGAGA 
AACACTAGAC 
GGATGGACCT 
GCAATGATGC 
GACACGGCCC 
GGACGCAAGT 
TCGTAAAGCT 
TATTTGACGG 



TGCCTAATAC 
GCACCAAATG 
TGGGTAACCT 
ACCGGATAAC 
TATC ACTCTT 
GCTTACCAAG 
TTGGGACTGA 
CTTCC AC AAT 
GGGTTTCGGC 
AACTGGCCTT 



AGCGAGCTTG 
CAAGCGAGCG 
CTGGG ATAAC 
GCATGTCTAG 
GCGGTGCATT 
ATAGCCGAGT 
AAACTCCTAC 
CTGATGGAGC 
CTGTTGGTAG 
TAATTACTTA 



ATGCAAGTCG 
AAACTAG ATA 
GCCCAAGAGA 
AACACTAGAC 
GGATGGACCT 
GCAATGATGC 
GACACGGCCC 
GGACGCAAGT 
TCGTAAAGCT 
TATTTGACGG 



AGCGAGCTTG 
CAAGCGAGCG 
CTGGG ATAAC 
GCATGTCTAG 
GCGGTGCATT 
ATAGCCGAGT 
AAACTCCTAC 
CTGATGGAGC 
CTGTTGGTAG 
TAATTACTTA 



* 



>± 
*. 

'■"EJ 
ft 



% 6 



( 



CAGGACGAAC 
CCTAGATGAA 
GCGGACGGGT 
ACCTGGAAAC 
AGTTTAAAAG 
AGCTAGTTGG 
TGAGAGACTG 
GGGAGGCAGC 
AACGCCGCGT 
TGAAGAAAGA 



GCTGGCGGCG 
TTTGGTGCTT 
GAGTAACACG 
AG ATGCTAAT 
ATGGTTCTGC 
TAAGGTAACG 
ATCGGCCACA 
AGTAGGGAAT 
GAGTGAAGAA 
TAGAGGTAGT 



TGCCTAATAC 
GCACCAAATG 
TGGGTAACCT 
ACCGGATAAC 
TATC ACTCTT 
GCTTACCAAG 
TTGGGACTGA 
CTTCC AC AAT 
GGGTTTCGGC 
AACTGGCCTT 



ATGCAAGTCG 
AAACTAG ATA 
GCCCAAGAGA 
AACACTAGAC 
GGATGGACCT 
GCAATGATGC 
GACACGGCCC 
GGACGCAAGT 
TCGTAAAGCT 
TATTTGACGG 



AGCGAGCTTG 
CAAGCGAGCG 
CTGGG ATAAC 
GCATGTCTAG 
GCGGTGCATT 
ATAGCCGAGT 
AAACTCCTAC 
CTGATGGAGC 
CTGTTGGTAG 
TAATTACTTA 



% 7 



Mfe/Ljt&ft t a a £*wcns)A4 w& (210 x 297^) 




CAGGACGAAC 
CCTAGATG AT 
GCGGACGGGT 
ACCTGGAAAC 
AGTTTGAAAG 
AGCTAGTTGG 
TGAGAGACTG 
GGGAGGCAGC 
AACGCCGCGT 
TGAAGAAAGA 



GCTGGCGGCG 
TTTGGTGCTT 
GAGTAACACG 
AG ATGCTAAT 
ATGGTTCTGC 
TAAGGTAACG 
ATCGGCCACA 
AGTAGGGAAT 
GAGTGAAGAA 
TAGAGGTAGT 



A9 
B9 
C9 
D9 



TGCCTAATAC 
GCACTAAATG 
TGGGTAACCT 
ACCGG ATAAC 
TATC ACTCTT 
GCTTACC AAG 
TTGGGACTGA 
CTTC C AC A AT 
GGGTTTCGGC 
AACTGGCCTT 



ATGCAAGTCG 
AAACTAG ATA 
GCCCAAGAGA 
AACACTAGAC 
GGATGGACCT 
GCAATGATGC 
GACACGGCCC 
GGACGAAAGT 
TCGTAAAGCT 
TATTTGACGG 



AGCGAGCTTG 
CAAGCGAGCG 
CTGGG ATAAC 
GCATGTCTAG 
GCGGTGCATT 
ATAGCCGAGT 
AAACTCCTAC 
CTGATGGAGC 
CTGTTGGTAG 
TAATTACTTA 
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CAGGACGAAC 
CCTAGATG AA 
GCGGACGGGT 
ACCTGGAAAC 
AGTTTAAAAG 
AGCTAGTTGG 
TGAGAGACTG 
GGGAGGCAGC 
AACGCCGCGT 
TGAAGAAAGA 



GCTGGCGGCG 
TTTGGTGCTT 
GAGTAACACG 
AG ATGCTAAT 
ATGGTTCTGC 
TAAGGTAACG 
ATCGGCCACA 
AGTAGGGAAT 
GAGTGAAGAA 
TAGAGGTAGT 



TGCCTAATAC 
GCACCAAATG 
TGGGTAACCT 
ACCGG ATAAC 
TATC ACTCTT 
GCTTACC AAG 
TTGGGACTGA 
CTTCC AC AAT 
GGGTTTCGGC 
AACTGGCCTT 



ATGCAAGTCG 
AAACTAG ATA 
GCCCAAGAGA 
AACACTAGAC 
GGATGGACCT 
GCAATGATGC 
GACACGGCCC 
GGACGCAAGT 
TCGTAAAGCT 
TATTTGACGG 



AGCGAGCTTG 
CAAGCGAGCG 
CTGGG ATAAC 
GCATGTCTAG 
GCGGTGCATT 
ATAGCCGAGT 
AAACTCCTAC 
CTGATGGAGC 
CTGTTGGTAG 
TAATTACTTA 



*§ 
% 

Mi 

% 
x. 

m 
t 

ft 

ft 



*!&5!UUti4ffl tmm ^#^(CNS)A4 (210 X 297«*) 



ft 



B6T7 CAEGACGAAC 
La CAgGACGAAC 
Lp CAGGACGAAC 



A9 
B9 
C9 
D9 



GCTGGCGGCG TGCCTAATAC 
GCTGGCGGCG TGCCTAATAC 
GCTGGCGGCG TGCCTAATAC 



ATGCAAGTCG 
ATGC A A GTCG 
ATGCAAGTCG 



B5T7 
La 
IP 

La 
Ip 

La 
Lp 

BGI7 
La 
Lp 

B6T7 
La 
4> 

B6T7 
La 
Lp 

B677 
La 
Lp 

B6T7 
La 



- G A ACC A AC A 

- G A ACC A AC A 
GGTATTG ATT 



GAT - - TC ACT 
GAT - - TC ACT 
GGTGCTTGCA 
_*_**_**_* 



TCGGTGA - TG 
TCGGTGA - TG 
TC - ATGATTT 



ACGTTGGGAA 
ACGTTGGGAA 
ACATT - TG - A 



AGCG - Ag - CT 
AGCG - Agj - CT 
A ACG A ACTCT 
-*.-*-**_ 

CGCGAGCGGC 
CGCG AGCGGC 
- GTGAGTGGC 



GGATGGGTGA 
GGATGGGTGA 
GAACTGGTG A 
_*_**_____ 

CTTGG AA ACA 
CTTGGA AACA 
CCTGGAAACA 

TTATA A A AGG 
T TAT A A A A G G 
G - TTGAAAGA 
***_*____* 

AGCTAGTTGG 
A GCTAGTTGG 
AGCTAGATGC 
-__.*__*_* 

TTGAGAGACT 
TTGAGAGACT 
CTGAGAGGGT 



GTA AC ACGTG 
GTA AC ACGTG 
GTA AC ACGTG 



GGGAACCTGC 
GGGAACCTGC 
GGAAACCTG - 



GGTGCAATA 
GGTGCAATA 
G ATGCTA ATA 



CCGG ATA AGA 
CCGG ATAAGA 
CCGC ATA ACA 



CGGCGTA AGC 
CGGCGTA AGC 
TGGCTTCGGC 



TGTCGCTATG 
TGTCGCTATG 
TATCACTTTT 



CCCAT - AGTC 
CCCAT - AGTC 
CCCAGAAGCG 
-_._**__** 

AAGCAGATGC 

A AGC AG ATGC 

ACTTGGACCG 
_****__*__ 

GGATGGCCCC 
GGATGGCCCC 
GG ATGGTCCC 



TG G G ATA CCA 
TG G G ATA C C A 
G G G G AT A A C A 
* 

C AT G AT C A G C 
CATGATCAGC 
C ATGGTCCG A 
---.*._*.* 

GCGGTGCATT 
GCGGTGCATT 
GCGGCGTATT 



* * * * 



TAGGGTA ACG 
TAGGGTA ACG 
TGGGGTA ACG 
***_*____* 

GATgCGGCCA 

gatEcggcca 
a at - cggcca 



GCCTACC A AG 
GCCTACC A AG 
GCTC ACC ATG 
*---*-**__ 

C ATTGGGACT 
C ATTGGG ACT 
C ATTGGGACT 



GC AATG ATGC 
GCAATG ATGC 
GC AATG ATAC 
-*__*__*-* 

GAGACACGGC 
GAGACACGGC 
GAGACACGGC 



AT A G C C G A G [f 
ATAGCCG AGD 
GTAGCCG A - C 
______*__ 

CCAAACTCCT 
CCAAACTCCT 
CCAAACTCCT 



* * _ * 



ACGGGAgGGC 

acgggaEggc 
acggga - ggc 



0agcagtagg 
Qagcagtagg 
- agcagtagg 



GGAGCAACGC 
GGAGCAACGC 
GGAGCAACGC 



B6T7 TGTTGGTGAA 
La TGTTGGTGAA 
Lp TGTTA A AG AA 



C gC G T G A G jfjT 
CgCGTGAGj3~fT 
CGCGTG AG - T 
-*_-.___.*_ 

G A AGG ATA - G 
G A AGG ATA - G 
G A A - CATATC 



G A AT C jCjT CCA 
G A AT C jfjT CCA 
GAATCTTCCA 
--___*.__. 

gaagaaH-~1gtt 

GAAGAAgGTT 

gaagaagggt 
aggta!ag]aac 

AGG T A jGTjA A C 

TG AGAGTA AC 
*_**_**___ 



CAATGGACjCjA AAGT&TGAT 

CAATGGACgk AAGTrnCTGAT 

CAATGGACGA AAGT - CTGAT 

TTCGGATCGT AAAGCgdGT 

TTCGGATCGT A A A G C jfjC T G T 

TTCGGCTCGT AAAACTCTGT 

TG - GCCTTTA T T T G A C £Tg T A 

TG - GCCTTTA TTTGACgGTA 

TGTTCAGGTA - TTGACGGTA 
--**-***--*____.* 
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at 

m 

if 

>± 



5t *j£ iimtaa (cns)A4 (2 1 0 x 297 « ^ > 




9 
f 



